SIOJSISUBI} JOSJO-pjel4 


SS 


SS6L 


PHILIPS 


Data handbook Semiconductors 


CHT ieee ol sve dcelalte 
fy rorelaalelelal-ial 


Tale Maat: 1¢-1at-1 i) Book S5 1985 


Field-effect transistors 


FIELD-EFFECT TRANSISTORS 


page 
Selection guide 
N-channel junction field-effect transistors .... 2.0.0... 2.0.00 2c eee eee 3 
N-channel junction field-effect transistors for switching .............. oS 
N-channel junction field-effect transistors for differential amplifiers ...... 6 
Dual-gate N-channel MOS-FETs......... 2... 0... cece eee ee ee eee 7 
N-channel MOS-FETs for switching. ..............0. 00 eee eee eee 8 
P-channel vertical D-DMOS-FETs for switching. ................0000. 8 
N-channel vertical D-DMOS-FETs for switching. .............0.-00 000 2 
Type number survey (alpha-numerical) ........... 0.0000 c cece e eee 1 
General 
TY DE:CeSISMAtIONS 3 ee A 2 Bae Ee oe ws bh oe ea Wie eas 19 
FS ALIVE SY SECIS seco: esse, Sp wid reacts Setar tec’h Gir pd do ioic: ee Brad hase Gi Bs theee bes ee BNR 21 
LOLLOr SY MOONS: 23:65 ts ahd eed he Sha Ae ee waite tn ae ape eee 23 
Sala MC LCS «a sata ters ver). Waitara Ned eo Sw ee Oe 29 
TO-92 variant transistors on tape... . 2. ee ee ee eee teen ees 31 
Tape and reel specification SOT-23 and SOT-143 ..............000- 35 
Soldering recommendations SOT-23, SOT-143 and SOT-89............ 39 
Soldering recommendations SOT-37 and SOT-103.................. 43 
Thermal characteristics SOT-23 and SOT-143 envelopes.............. a2 
Device data 
gE TG ae etc eee eck ed, ech and este erecta le 6 det area aah ta Matha hare 49 
NO SFE Mis cel sees dotcug veel he Oe tacts gis k Gias taey da thn ae de ed tek 187 
PCCESSOMICS 5 46.5 8 a ine a ea eee SO a Ee Be ae ie Be ae SS 338 


DATA HANDBOOK SYSTEM 


Our Data Handbook System comprises more than 60 books with specifications on electronic compo- 
nents, subassemblies and materials. It is made up of four series of handbooks: 


ELECTRON TUBES BLUE 
SEMICONDUCTORS RED 
INTEGRATED CIRCUITS PURPLE 
COMPONENTS AND MATERIALS | GREEN 


The contents of each series are listed on pages iv to viii. 


The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 


When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 


Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually}. 


Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 
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ELECTRON TUBES (BLUE SERIES) 


The blue series of data handbooks comprises: 

T1 Tubes for r.f. heating 

T2a ‘Transmitting tubes for communications, glass types 
T2b Transmitting tubes for communications, ceramic types 
T3 Klystrons 

T4 | Magnetrons for microwave heating 


T5 Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 


T6 Geiger-Miiller tubes 
T7 Gas-filled tubes (will not be reprinted) 


T8 Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 


T9 Photo and electron multipliers 

T10 Plumbicon camera tubes and accessories 
T11. Microwave semiconductors and components 
T12  Vidicon and Newvicon camera tubes 


T13 ‘Image intensifiers 


| Data collations on these subjects are available now. 


T14 ~=‘Infrared detect 
Hee ene? | Data Handbooks will be published in 1985. 


T15 ~~ Dry reed switches 


T16 Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 
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SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks comprises: 


$1 


S2a 


S2b 


$3 


S4a 


S4b 


$5 


S6 


S7 


$8 


S9 


$10 


$11 


$12 


eee germanium diodes, small-signal silicon diodes, voltage regulator diodes (< 1,5 W), 
voltage reference diodes, tuner diodes, rectifier diodes 

Power diodes 

Thyristors and triacs 

Small-signal transistors 

Low-frequency power transistors and hybrid modules 

High-voltage and switching power transistors 

Field-effect eanninn 

R.F. power transistors and modules 

Surface mounted semiconductors 

Devices for optoelectronics 

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared 
sensitive devices, photoconductive devices. 

Power MOS transistors 

Wideband transistors and wideband hybrid IC modules 


Microwave semiconductors 


Surface acoustic wave devices 
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INTEGRATED CIRCUITS (PURPLE SERIES) 


The purple series of data handbooks comprises: 


EXISTING SERIES | | Superseded by: 
IC1 - Bipolar ICs for radio and audio equipment ICOI1N 
iC2 Bipolar !Cs for video equipment 1CO2Na and |CO2Nb 
IC3 ICs for digital systems in radio, audio and video equipment ICO1N, |\CO2Na and |ICO2Nb 


IC4 Digital integrated circuits 
CMOS HE4000B family 


C5 Digital integrated circuits — ECL | ICO8N 
ECL10000 (GX family), ECL100 000 (HX family), dedicated designs 

IC6 Professional analogue ineegrated circuits 

1C7 Signetics bipolar memories 

ICs Signetics analogue circuits IC11N 

ICc9 Signetics TTL logic ICOON and IC15N 

1C10 Signetics Integrated Fuse Logic (IFL) IC13N 


iC11 Microprocessors, microcomputers and peripheral circuitry 
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NEW SERIES 


ICO1N 


ICO2Na 


ICO2Nb 


ICO3N 


iICO4N 


ICOSN 


ICO6N 


ICO7N 


iCO8N 


ICOON 


IC1ON 


1C11N 


iC12N 


IC13N 


IC14N 


IC1SN 


Note 


Books available in the new series are shown with their date of publication. 


Radio, audio and associated systems 
Bipolar, MOS 


Video and associated systems 
Bipolar, MOS 

Types MAB8031AH to TDA1524A 
Video and associated systems 
Bipolar, MOS 

Types TDA2501 to TEA1002 


Integrated circuits for telephony 


HE4000B logic family 
CMOS 


HE4000B logic family — uncased ICs 
CMOS 


High-speed CMOS; PC54/74HC/HCT/HCU 
Logic family 


High-speed CMOS; PC54/74HC/HCT/HCU — uncased ICs 
Logic family 


ECL. 10K and 100K logic families 
TTL logic series 


Memories 
MOS, TTL, ECL 


Linear LSI 


Semi-custom gate arrays & cell libraries 
ISL, ECL, CMOS 


Semi-custom 
Integrated Fuse Logic 


Microprocessors, microcontrollers & peripherals 
Bipolar, MOS 


FAST TTL logic series 


(published 1985) 


(published 1985) 


(published 1985) 


(published 1985) 


(published 1984) 


(published 1985) 


(published 1984) 


(published 1984) 


(published 1985) 


(published 1985) 


(published 1984) 
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COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks comprises: 


C1 


C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
Ci1 


C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C21* 


C22 


Programmable controller modules 
PLC modules, PC20 modules 


Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 
Loudspeakers 

Ferroxcube potcores, square cores and cross cores 

Ferroxcube for power, audio/video and accelerators 

Synchronous motors and gearboxes 

Variable capacitors 

Variable mains transformers 

Piezoelectric quartz devices 

Connectors 


Non-linear resistors 
Voltage dependent resistors (VDR), light dependent resistors (LDR), negative temperature 
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC) 


Potentiometers, encoders and switches 
Fixed resistors 

Electrolytic and solid capacitors 

Ceramic capacitors 

Permanent magnet materials 

Stepping motors and associated electronics 
Direct current motors 

Piezoelectric ceramics 


Wire-wound components for TVs and monitors 


Assemblies for industrial use 
HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices 


Film capacitors 


* Will be issued in 1985. 
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N-channe! juncticn field-effect transistors 


type 
number 


BC264A 
BC264B 
BC264C 
BC264D 


BF245A 
BF245B 
BF245C 


BF247A 
BF247B 
BF247C 


BF256A 
BF256B 
BF256C 


BF410A 
BF410B 


- BF410C 


BF410D 
BF510 
BF511 
BF512 
BF513 
BFR30 
BFR31 


BFRIO1A 
BFR101B- 


envelope 


TO-92 var. 


TO-92 var. 


TO-92 


TO-92 var. 


TO-92 var. 


SOT-23 


SOT-23 


SOT-143 


* Asymmetrical. 


+Vps 


30 


30 


25 


30 


20* 


20 


25 


30 


RATINGS 
Prot at Tamb 
mw OC 
300 25 
300 75 
250 75 
300 75 
300 75 
250 65 
250 65 
200 60 


—lgss 
max. 


nA 


10 


10 


10 


0,2 


maxX. 
V 
2,0-4,5 
3.5-6,5 _ 
5.0-8,0 |~ 2° 
7,0-12,0 
2,0-6,5 
6-15 8.0 
12-25 
30-80 


60-140 | 0,6-14,5 
110-250 


3-7 | 

6-13 | — 
11-18 | 
0,7-3,0 | typ. 0,8 
2,5-7,0 | typ. 1,5 
6-12 | typ. 2,2 


10-18 | typ. 3,0 


0,7-3,0 | typ. 0,8 
2,5-7,0 | typ. 1,5 


6-12 | typ. 2,2 
10-18 | typ. 3,0 
4-10 5 
1-5 2,5 
0,2-1,5 1,0 
1-5 2,5 


CHARACTERISTICS 
—V(P)GS 


lYfs| 
min. 


f= 1 kHz 


mS 


2,5 
3,0 
3,5 
4,0 


3,0-6,5 


AS 


2,5 
4,0 
6,0 
7,0 
25 
4,0 
6,0 
7,0 
1,0-4,0 
1,5-4,5 


1,2 
2,5 


1,1 


3,5 


0,7 


0,3 


0,3 


<1,5 


1,5 


7,5 


1,5 


1,5 


remarks 


hi-fi amplifiers and 
a.f. equipment 


d.c., |.f. and h.f. amp. 


v.h.f. and u.h.f. amp. 
general purpose sw. 


v.h.f. and u.h.f. appl. 


r.f. stages f.m. portables 
r.f. stages car radios 

r.f. stages mains radios 
mixer stages 


r.f. stages f.m. portables 
r.f. stages car radios 

r.f. stages mains radios 
mixer stages 

low-level general 
purpose amplifiers 


source follower 


page 
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industrial i.f./r.f. ampl. 


Y) 
= m7 
— 
iT 
N-channel junction field-effect transistors e 
| RATINGS CHARACTERISTICS | g 
ae pavisiiee ~ | | nee | 
5 ps: | envelope tVps 1 Ptotat Tamb | —igss lpss_ | —V(pyGs lYfs} | Crs F remarks | page G) 
ae td | | max. imin.-max. max. min. | typ. | typ. | Cc 
8 | | f= 1kHz o 
| mW °C nA mA |; V mS pF dB mM 
| : | | 

BFT46 SOT-23 25 250 65 | 0,2 0,2-1,5 1,2 1,0 I< 1,5 | _ general purpose ampl. 119 

BFW10 | 8-20 | 8 3,5-6,5 | broad band up to 300 MHz| 127 

BFW11 us a0 00 =? | Oe 4-10 6 3,0-6,5 Loe | er and differential ampl. 127 

BFWi2 | | 15 | 25 2,0 low current-low 139 

BFWi3 ioe | o ro ate : an 0,2-1,5 | 1,2 1,0 =e voltage applications 139 

BFW61 TO-72 25 300 25 | 1,6 | 2-20 | 8 2,0-6,5 general purpose ampl. | 149 

2N3822 TO-72 50 306 25 0,1 2-10 6 3,0-6,5 general purpose h.f. ampl. | 167 

4-20 8 3,5-6,5 
REE: RAC te ee, eke, cea ees One N 


2N3823 TO-72 30. 


N-channel junction field-effect transistors for switching 


Fe ne a 
| RATINGS CHARACTERISTICS | 

F + i vee: Gara te Se 

ee ienvelope | =Vps | Peot at Tamb , 


| 
| 
} number | 
| | 
| 


V mw OC 
| BSR5G | | 
|} BSR57-/SOT-23 | «40, | S250 6S 
| BSRE8 | | 
| Bsv78 : | 
BSV79/TO-18 =| «9400 |_ = 380 25 
| BSV8O | | | 
| PBMF4391 | ;. on | 
| PBMF4392 |SOT-23 | 40 | 25065 
EME Seo | 40 
| 2N3966 — |TO-72 30 300-25 
2N4091 | : | 
} 2N4092/TO-18 =| = 40 1800 = 25 
| 2N4093 | 
| 2N4391 | | 
2N4392. |T0-18 | 40 1800 25 
| 2N4393 | | 
} 2N4856 | 40 
2N4857_— 40 | 
2N4858 40 
_ \anaasg  [TO18 360-25 
5 | 2n4860 | | 
- | 2N4861 | 
ico) 
CO 
oO 
3] 
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N-channel junction field-effect transistors for differential amplifiers 


RATINGS 


CHARACTERISTICS 


Te 


individual transistor 


total! device 


individual transistor 


total device 


type 


OC 


| 
a 


max. 


dA 
envelope| +Vps | Prot at Tamb | Ptot at Tamb “1 i —V(p)gs || AVGsI || 


SEE pene ees Cee ROT 


CMRR | page 


min. 
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Dual-gate N-channel MOS-FETS 


RATINGS CHARACTERISTICS 


acre envelope £ : yee remarks page 
BF960* | SOT-103 : r.f. stage — UHF TV tuner 189 
BF964* | SOT-103 - r.f./mixer stage VHF TV tuner | 193 
BF966* | SOT-103 r.f. stage UHF TV tuner 197 
BF980* | SOT-103 : r.f./mixer stage VHF TV tuner | 201 
BF981* | SOT-103 | r.f./mixer stage VHF TV tuner | 205 


r.t./mixer stage VHT TV tuner | 213 


BF982* | SOT-103 and FM radio tuner 


BF989* | SOT-143 : u.h.f. — r.f. stage 217 
BF990* | SOT-143 : u.h.f. — r.f. stage 219 
BF991* | SOT-143 v.h.f. — r.f. stage 223 
BF992* | SOT-143 : v.h.f. — r.f. stage 225 
BF994* | SOT-143 v.h.f. — r.f. stage 227 


BF996* | SOT-143 u.h.f. — r.f. stage 231 
BFR84* | TO-72 general industrial 243 


* Protected against excessive input voltage surges. 


** Typical. 
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N-channel MOS-FETs for switching 
RATINGS CHARACTERISTICS 

Coxe. : 

Cc 

2 type envelope Prot at Tamb rds on Crs ton/toff nage 

2 number 

a) max. max. max. 

ai 

mW oC <2 = 
BFR29. | ~=«*TO-72 2 235 
BSD10 253 
BSD12 ye a0 253 
BSD20 257 
BSD22 SOT-143 30 257 
BSD212 261 
BSD213 261 
BSD214 ou ao 261 
BSD215 261 
BSS83 SOT-143 45 265 
BSV81 TO-72 100 329 
P-channel vertical D-MOSFETs for switching 
RATINGS CHARACTERISTICS 
type envelope Vps ID Prot at Tamb RDSon Yfs page 
number typ. max. typ. 
| V mA mW oC mS 

BST100 TO-92 var. 60 300 200 313 
BST110 TO-92 var. 50 - 300 125 317 
BST120 SOT-89 ~ 60 300 200 321 
BST122 SOT-89 50 250 125 325 


qino NOILO3a13gs 


N-channel vertical D- MOSFETs for switching 


RATINGS CHARACTERISTICS 


type envelope VDS VGS(th) Yfs ton/toff page 
number typ. max. 

V V ns 
BS107 TO-92 var. 200 120 1,8 (typ.) 10/10 249 
BS170 TOQ-92 var. 60 500 0,8-3,0 10/10 251 
BST70A TO-92 var. 80 500 1,5-3,5 2 4 10/15 269 
BST72A TO-92 var. 80 300 1,5-3,5 7 10 10/10 273 
BST74A TO-92 var. 200 300 0,8-2,8 6 12 10/25 277 
BST76A TO-92 var. 180 300 0,7-2,7 7 10 10/15 281 
BST78 TO-126 450 750 2,0-4,0 10 14 10/100 285 
BST80 SOT-89 80 500 1,5-3,5 2 4 10/15 289 
BST82 SOT-23 80 175 1,5-3,5 7 10 10/10 293 
BST84 SOT-89 200 250 0,8-2,8 6 12 10/25 297 
BST86 SOT-89 180 300 0,7-2,7 7 10 10/15 301 
BST90 TO-39 80 500 1,5-3,5 2 4 10/15 305 
BST97 TO-18 180 300 0,7-2,7 7 10 10/15 309 
2N6659 TO-39 35 1400 0,8-2,0 1,5 5 10/20 335 
2N6660 TO-39 60 1100 0,8-2,0 1,8 10/20 335 
2N6661 TO-39 90 900 0,8-2,0 2,4 10/20 335 
* Te. 
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TYPE NUMBER SURVEY 


SURVEY 


In this alphanumeric list we present all n-channel field-effect transistors mentioned in this handbook. 


type 
number 


BC264A 
BC264B 
BC264C 
BC264D 


BF245A 
BF245B 
BF245C 


BF247A 
BF247B 
BF247C 


BF256A 
BF256B 
BF256C 


BF410A 
BF410B 
BF410C 
BF410D 


BF510 
BF511 
BF512 
BF513 


BF960 
BF964 
BF966 
BF980 
BF981 
BF982 


BF989 
BF990 
BF991 
BF992 
BF994 
BF996 


BFQ10 
BFQ11 
BFQ12 
BFQ13 
BFQ14 
BFQ15 
BFQ16 


BFR29 


envelope 


TO-92 var. 


TO-92 var. 


TO-92 var. 


TO-92 var. 


TO-92 var. 


SOT-23 


SOT-103 
SOT-103 
SOT-103 
SOT-103 
SOT-103 
SOT-103 


SOT-143 
SOT-143 
SOT-143 
SOT-143 
SOT-143 
SOT-143 


TO-71 


TO-72 


* Asymmetrical. 
**% VDB: 


+Vps 
max. 
V 


30 


30 


25 


30 


20* 


30 


30** 


IDSs 


mA 

2,0- 4,5 
3,5 -6,5 
5,0 - 8,0 


7,0 - 12,0 


2,0 - 6,5 


6,0 - 15,0 


12 - 25 


30 - 80 
60 - 140 
110 - 250 


0,5- 10 


10 - 40 


application 


hi-fi amplifiers and 
a.f. equipment 


d.c., |.f. and h.f. 
amplifiers 


v.h.f. and u.h.f. ampl. 
general purpose switch 


v.h.f. and u.h.f. 


r.f. stages f.m. portables 
r.f. stages car radios 

r.f. stages mains radios 
mixer stages 


r.f. stage f.m. portables 
r.f. stage car radios 

r.f. stage mains radios 
mixer stages 


r.f. stage UHF TV tuner 
r.f./mixer stage VHF TV tuner 
r.f. stage UHF TV tuner 
r.f. stage UHF TV tuner 
r.f./mixer stage VHF TV tuner 
r.f./mixer stage VHF TV tuner 


and FM radio tuner 


u.h.f. TV tuners 

u.h.f. TV tuners 

v.h.f. TV and f.m. tuners 
v.h.f. TV and f.m. tuners 
u.h.f./v.h.f. TV tuners 
u.h.f. TV tuners 


low level differential 
amplifiers 


v.h.f./low leakage/low noise 


page 


51 
51 
51 
51 


57 


June 1985 


TYPE NUMBER 


13 


TYPE NUMBER 
SURVEY 


type 


aaaee envelope 
BFR30 

BFR31 SOT-23 
BFR84 TO-72 
BFR101A 

BERi01iB | °°! 148 
BFS21 

BFS21A SOT-52 
BFT46 SOT-23 
BFW10 

BFW11 TOs 
BFW12 

BFW13 ae 
BFW61 TO-72 
BS107 TO-92 var. 
BS170 TO-92 var. 
BSD10 

BSD12 ne 
BSD20 

cna as 
BSD212 

BSD213 

BSD214 nOte 
BSD215 

BSR56 

BSR57 SOT-23 
BSR58 | 

BSS83 SOT-143 
BST70A TO-92 var. 
BST72A TO-92 var. 
BST74A TO-92 var. 
BST76A TO-92 var. 
BST78 TO-202 
BST80 SOT-89 
BST82 SOT-23 
BST84 SOT-89 
BST86 SOT-89 

* IDmax (A). 
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application 


general purpose amplifiers 
general industrial 
source follower 


low level differential 
amplifiers 


general purpose amplifiers 


wide-band up to 300 MHz and 
differential amplifiers 


low current-low voltage 


general purpose 


relay and line-transformer 
drivers 


switch/convertor/chopper 


switch/convertor/chopper 


switch/convertor/chopper 


switch/chopper 
switch/switch driver 


high-speed relay and 
line transformer driver 
in telephone circuits 


relay, high-speed and 
line-transformer drivers 


| page 


101 
101 


243 


111 
111 


113 
113 


119 
127 
127 


139 
139 


149 | 


249 
251 


253 
253 


257 
257 


261 
261 
261 
261 


151 
151 
151 


265 


269 
273 
277 
281 
285 


289 
293 
297 
301 


TYPE NUMBER 
SURVEY 


nips envelope application page 
number 

BST90 TO-39 305 
BST97 TO-18 309 
BST 100 TO-92 var. relay, high-speed and 313 
BST110 TO-92 var. line-transformer drivers 317 
BST120 SOT-89 321 
BST122 SOT-89 325 
BSV78 155 
BSV79 TO-18 switch 155 
BSV80 155 
BSV81 TO-72 switch/chopper 329 
PBMF4391 163 
PBMF4392 SOT-123 switch/chopper 163 
PBMF4393 163 
2N3822 TO-72 - general purpose h.f. ampl. 167 
2N3823 TO-72 industrial i.f./r.f. ampl. 169 
2N3966 TO-72 low power switch 171 
2N4091 175 
2N4092 TO-18 low power switch 175 
2N4093 175 
2N4391 179 
2N4392 low power switch/chopper 179 
2N4393 179 
2N4856 183 
2N4857 183 
2N4858 | euhian 183 
2N4859 ow power switch/chopper 183 
2N4860 183 
2N4861 183 
2N6659 335 
2N6660 H.F. inverters and line drivers 335 
2N6661 335 
* IDmax (A). 
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GENERAL 


Type designation. 

Rating systems 

Letter symbols 

s-parameters 

TO-92 variant transistors on tape 
Tape and reel specification for 
SOT-23 and SOT-143 
Soldering recommendations for 
SOT-23, SOT-143 and SOT-89 
Soldering recommendations for 
SOT-37 and SOT-103 

Thermal characteristics for 
SOT-23 and SOT-143 


TYPE 
DESIGNATION 


PRO ELECTRON TYPE DESIGNATION CODE 
FOR SEMICONDUCTOR DEVICES 


This type designation code applies to discrete semiconductor devices — as opposed to integrated 
circuits —, multiples of such devices and semiconductor chips. 


“Although not all type numbers accord with the Pro Electron system, the following explanation is given 
for the ones that do.” 


A basic type number consists of: 
TWO LETTERS FOLLOWED BY A SERIAL NUMBER 
FIRST LETTER 


The first letter gives information about the material used for the active part of the devices. 


. GERMANIUM or other material with band gap of 0,6 to 1,0 eV. 

SILICON or other material with band gap of 1,0 to 1,3 eV. 
GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more. 
COMPOUND MATERIALS (e.g. Cadmium-Sulphide). 


DODD 


SECOND LETTER 
The second letter indicates the function for which the device is primarily designed. 


DIODE; signal, low power 

DIODE; variable capacitance 

TRANSISTOR; low power, audio frequency (Rth j-mb > 15 K/W) 

TRANSISTOR; power, audio frequency (R¢th j-mb < 15 K/W) 

DIODE; tunnel 

TRANSISTOR; low power, high frequency (Rth j-mb > 15 K/W) 

MULTIPLE OF DISSIMILAR DEVICES — MISCELLANEOUS; e.g. oscillator 
DIODE; magnetic sensitive 

TRANSISTOR; power, high frequency (Ry, j-mb < 15 K/W) 

PHOTO-COUPLER 

RADIATION DETECTOR; e.g. high sensitivity phototransistor 

RADIATION GENERATOR; e.g. light-emitting diode (LED) 

CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (Rth j-mb > 15 K/W) 
TRANSISTOR; low power, switching (Rth j-mb > 15 K/W) 

CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (Ry, j-mb < 15 KW) 
TRANSISTOR; power, switching (Rth j-mb < 15 KW) 

DIODE: multiplier, e.g. varactor, step recovery 

DIODE; rectifying, booster 

DIODE; voltage reference or regulator (transient suppressor diode, with third letter W) 


N<XCHYDOPZrTaMmMIOM>D 
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DESIGNATION 


TYPE 


SERIAL NUMBER 


Three figures, running from 100 to 999, for devices primarily intended for consumer equipment.* 
One letter (Z, Y, X, etc.) and two figures, running from 10 to 99, for devices primarily intended for 
industrial/professional equipment.* 

This letter has no fixed meaning except W, which is used for transient suppressor diodes. 


VERSION LETTER 


It indicates a minor variant of the basic type either electrically or mechanically. The letter never has a 
fixed meaning, except letter R, indicating reverse voltage, e.g. collector to case or anode to stud. 


SUFFIX 


Sub-classification can be used for devices supplied in'a wide range of variants called associated types. 
Following sub-coding suffixes are in use: 


1. VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE 
NUMBER 
The LETTER indicates the nominal tolerance of the Zener (regulation, working or reference) voltage 
A. 1% (according to IEC 63: series E96) 
B. 2% (according to IEC 63: series E48) 
C. 5% (according to IEC 63: series E24) 
D. 10% (according to IEC 63: series E12) 
E. 20% (according to !EC 63: series E6) 
The number denotes the typical operating (Zener) voltage related to the nominal current.rating for 
the whole range. 
The letter ‘V’ is used instead of the decimal point. 


2. TRANSIENT SUPPRESSOR DIODES: OWE NUMBER 
The NUMBER indicates the maximum recommended continuous reversed (stand-off) voltage Vp. The 
letter ‘V’ is used as above. 


3. CONVENTIONAL and CONTROLLED AVALANCHE RECTIFIER DIODES and THYRISTORS: 
ONE NUMBER 
The NUMBER indicates the rated maximum repetitive peak reverse voltage (VR Ry) or the rated 
repetitive peak off-state voltage (VppRyy), whichever is the lower. Reversed polarity is indicated by 
letter R, immediately after the number. 


4. RADIATION DETECTORS: ONE NUMBER, preceded by a hyphen (—) 
The NUMBER indicates the depletion layer in um. The resolution is indicated by a version LETTER. 


5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE. NUMBER, preceded by a stroke 
(/). 


The NUMBER indicates how many basic devices are assembled into the array. 


* When these serial numbers are exhausted the serial number for consumer types may be extended to 
four figures, and that for industrial types to three figures. 
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RATING SYSTEMS 


The rating systems described are those recommended by the International Electrotechnical Commission 
(IEC) in its Publication 134. 


DEFINITIONS OF TERMS USED 
Electronic device. An electronic tube or valve, transistor or other semiconductor device. 


Note 
This definition excludes inductors, capacitors, resistors and similar components. 


‘Characteristic. A characteristic is an inherent and measurable property of a device. Such a property 
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed 
as a value for stated or recognized conditions. A characteristic may also be a set of related values, 
usually shown in graphical form. 


Bogey electronic device. An electronic device whose characteristics have the published nominal values 
for the type. A bogey electronic device for any particular application can be obtained by considering 
only those characteristics which are directly related to the application. 


Rating. A value which establishes either a limiting capability or a limiting condition for an electronic 
device. It is determined for specified values of environment and operation, and may be stated in any 
suitable terms. 


Note 
Limiting conditions may be either maxima or minima. 


Rating system. The set of principles upon which ratings are established and which determine their 
interpretation. 


Note 
The rating system indicates the division of responsibility between the device manufacturer and the 
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings. 


ABSOLUTE MAXIMUM RATING SYSTEM 


Absolute maximum ratings are limiting values of operating and environmental conditions applicable to 
any electronic device of a specified type as defined by its published data, which should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking no responsibility for equipment variations, environmental variations, and the effects of changes 
in operating conditions due to variations in the characteristics of the device under consideration and 
of all other electronic devices in the equipment. | 


The equipment manufacturer should design so that, initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any device under the worst probable operating con- 
ditions with respect to supply voltage variation, equipment component variation, equipment control 
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics 
of the device under consideration and of all other electronic devices in the equipment. 
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DESIGN MAXIMUM RATING SYSTEM 


Design maximum ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under the worst probable conditions. : 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking responsibility for the effects of changes in operating conditions due to variations in the charac- 
teristics of the electronic device under consideration. 


The equipment manufacturer should design so that, initially and throughout life, no design maximum 
value for the intended service is exceeded with a bogey device under the worst probable operating 
conditions with respect to supply voltage variation, equipment component variation, variation in 
characteristics of all other devices in the equipment, equipment control adjustment, load variation, 
signal variation and environmental conditions. 


DESIGN CENTRE RATING SYSTEM 


Design centre ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under normal conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device 

in average applications, taking responsibility for normal changes in operating conditions due to rated 
supply voltage variation, equipment component variation, equipment control adjustment, load variation, 
signal variation, environmental conditions, and variations in the characteristics of all electronic devices. 


The equipment manufacturer should design so that, initially, no design centre value for the intended 
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply 
voltage. . 
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LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES 
based on IEC Publication 148 


LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS 


Basic letters 


The basic letters to be used are: 


I, i =current 
V, Vv = voltage 
P, p = power. 


Lower-case basic letters shall be used for the representation of instantaneous values 
which vary with time. 
In all other instances upper-case basic letters shall be used. 


Subscripts 

A,a Anode terminal 

(AV), (av) Average value 

B, b Base terminal, for MOS devices: Substrate 

(BR) Breakdown 

Cy Collector terminal 

D,d Drain terminal 

E,e Emitter terminal 

ce Forward 

ye Gate terminal 

K, k Cathode terminal 

M,m Peak value 

O,0 As third subscript: The terminal not mentioned is open circuited 
R,x As first subscript: Reverse. As second subscript: Repetitive. 


As third subscript: With a specified resistance between the terminal 
not mentioned and the reference terminal. 
(RMS), (rms) R.M.S. value 
: As first or second subscript: Source terminal (for FETS only) 
5, s As second subscript: Non-repetitive (not for FETS) 
As third subscript: Short circuit between the terminal not mentioned 
and the reference terminal 
Specified circuit 
Replaces R to indicate the actual working voltage, current or power 
of voltage reference and voltage regulator diodes. 


N 
N »* 


Note: No additional subscript is used for d.c. values. 
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Upper-case subscripts shall be used for the indication oft 
a) continuous (d.c.) values (without signal) 
Example Ip 


b) instantaneous total values 
Example ip 


c) average total values 
Example IB(AV) 


d) peak total values 
Example Ipnyy 


e) root-mean-square total values 


Example TB(RMS) 


Lower-case subscripts shall be used for the indication of values applying to the varying 
component alone: 


a) instantaneous values 
Example ip 


b) root-mean-square values 
Example Ip(rms) 


c) peak values 
Example Ibm 


d) average values 
Example Ip/(av) 


Note: If more than one subscript is used, subscript for which both styles exist shall 
either be all upper-case or all lower-case. 


Additional rules for subscripts 
Subscripts for currents 


Transistors: If it is necessary to indicate the terminal carrying the current, this should 
be done by the first subscript (conventional current flow from the external 
circuit into the terminal is positive). 

Examples: Ip, ig, ip, Ibm 


Diodes: To indicate a forward current (conventional current flow into the anode 
terminal) the subscript F or f should be used; for a reverse current 
(conventional current flow out of the anode termina]) the subscript R or r 
should be used. 


Examples: Ip, Ip, ig, If(rms) 
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Subscripts for voltages 


Transistors: If it is necessary to indicate the points between which a voltage is meas- 
ured, this should be done by the first two subscripts. The first subscript 
indicates the terminal at which the voltage is measured and the second the 
reference terminal or the circuit node. Where there is no possibility of 
confusion, the second subscript may be omitted. 

Examples: V__, v._, v, , V 
pres: “'Be’ ‘BE’ ‘be’ ‘bem 

Diodes: To indicate a forward voltage (anode positive with respect to cathode), the 
subscript F or f should be used; for a reverse voltage (anode negative with 
respect to cathode) the subscript R or r should be used. 

Examples: V_, V,, vi, V 
P FO RR’ F rm 
Subscripts for supply voltages or supply currents 


Supply voltages or supply currents shall be indicated by repeating the appropriate term- 
inal subscript. 


E les: V 
xamples fatet log 


Note: If it is necessary to indicate a reference terminal, this should be done by a third 
subscript 


Example: VccRr 


Subscripts for devices having more than one terminal of the same kind 


If a device has more than one terminal of the same kind, the subscript is formed by the 
appropriate letter for the terminal followed by a number; in the case of multiple sub- 
scripts, hyphens may be necessary to avoid misunderstanding. 


Examples: | = continuous (d.c.) current flowing 


B2 ; . 
into the second base terminal 
V = continuous (d.c.) voltage between 
B2-E . 
the terminals of second base and 
emitter 


Subscripts for multiple devices 


For multiple unit devices, the subscripts are modified by a number preceding the letter 
subscript; in the case of multiple subscripts, hyphens may be necessary to avoid mis- 
understanding. 


Examples: I9q = continuous (d.c.) current flowing 
into the collector terminal of the 
second unit 


Vic-2C = continuous (d.c.) voltage between 
the collector terminals of the 
first and the second unit. 
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Application of the rules 


The figure below represents a transistor collector current as a function of time. It con- 
sists of a continuous (d.c.) current and a varying component. 


collector 
current 


Tctav) 


time 7265988 


LETTER SYMBOLS FOR ELECTRICAL PARAMETERS 
Definition 


For the purpose of this Publication, the term "electrical parameter” applies to four- 
pole matrix parameters, elements of electrical equivalent circuits, electrical impedan- 
ces and admittances, inductances and capacitances. 


Basic letters 


The following is a list of the most important basic letters used for electrical parameters 
of semiconductor devices. 


B,b = susceptance; imaginary part of an admittance 
C = capacitance 

G,g = conductance; real part of an admittance 

H,h = hybrid parameter 

L = inductance 

R,r = resistance; real part of an impedance 

X,X = reactance; imaginary part of an impedance 
Y,y = admittance; 


Z,zZ = impedance; 
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Upper-case letters shall be used for the representation of: 


a) electrical parameters of external circuits and of circuits in which the device forms 
only a part; 


b) all inductances and capacitances. 

Lowercase letters shall be used for the representation of electrical parameters inher- 
ent in the device (with the exception of inductances and capacitances). 

Subscripts 

General subscripts 


The following is a list of the most important general subscripts used for electrical para- 
meters of semiconductor devices: 


F,f = forward; forward transfer 
1,i(or 1) = input 

| re | = load 

O, o (or 2) = output 

R,xr = reverse; reverse transfer 
Ss, s = source 


E s: Z 
xamples S? he ne 


The upper-case variant of a subscript shall be used for the designation of static (d.c.) 
values. 


Examples : Dep = static value of forward current transfer ratio in common- 
emitter configuration (d.c. current gain) 
Ro = d.c. value of the external emitter resistance. 


Note: The static value is the slope of the line from the origin to the operating point on 
the appropriate characteristic curve, i.e. the quotient of the appropriate electri- 
cal quantities at the operating point. 


The lower-case variant of a subscript shall be used for the designation of small-signal 
values. 


Examples: Nee = small-signal value of the short-circuit forward 
current transfer ratio in common-emitter confi- 
guration 


I 


Zo = R. a IX, small-signal value of the external impedance 


Note: If more than one subscript is used, subscripts for which both styles exist shall 
either be all upper-case or all lower-case 


Examples: h Neo 


FE’ ’RE’ 
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Subscripts for four-pole matrix parameters 


The first letter subscript (or double numeric subscript) indicates input, output, forward 
transfer or reverse transfer 


Examples: h, (or a 


hi (or hy 
he (or hy 22, 
he (or i Z 
A further subscript is ee for the identification of the circuit configuration. When no 
confusion is possible, this further subscript may be omitted. 
Examples: Dee (or oye)? bog (or Do yp) 
Distinction between real and imaginary parts 


If it is necessary to distinguish between real and imaginary parts of electrical parame- 
ters, no additional subscripts should be used. If basic symbols for the real and imagina- 
ry parts exist, these may be used. 


Examples: Z, =R, + jX, 
i i i 
Yte ~ Ste r Ie, 
If such symbols do not exist or if they are not suitable, the following notation shall be 
used: 
Examples: Re (h. etc. for the real part of h. 


ib 


Im (hy) etc. for the imaginary part of Dey 
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SCATTERING PARAMETERS 


In distinction to the conventional h, y and z-parameters, s-parameters relate to travel- 
ling wave conditions. The figure below shows a two-port network with the incident and 


reflected waves 4], Dy. a5 and Do. 


7Z65646.1 


by = bo = 
V Zo VZo 
Z,.. = characteristic impedance of the transmission line in which the two-port is 


connected. 


= 
{ 


= incident voltage 


< 
H 
i 


reflected (generated) voltage 


The four-pole equations for s-parameters ares 
by = $114] + 51949 


bg = $914) + $9249 


Using the subscripts i for 11, r for 12, f for 21 and o for 22, it follows that 
by 

$i)" 811 ~ ay 

Dy 

Re a 
bg 

Pp P20 ay 
be 


— 


0 de 


ag = 0 


S 


aq. = 


ag = 0 


2 a; = 0 


1) The squares of these quantities have the dimension of power. 
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The s-parameters can be named and expressed as follows: 


Sj = $4, > Input reflection coefficient. 
- The complex ratio of the reflected wave and the incident wave at the input, 
under the conditions Z) = Z, and Vg9 = 0. 
eae yd Reverse transmission coefficient. 


The complex ratio of the generated wave at the input and the incident wave at 
the output, under the conditions Z, = Z, and V,, = 0. 


Se = S91 = Forward transmission coefficient. 
The complex ratio of the generated wave at the output and the incident wave at 
the input, under the conditions Z; = Z, and V9 = 0 


= S99 = Output reflection coefficient. 
The complex ratio of the reflected wave and the incident wave at the output, 
under the conditions Z, = Z, and Vgj = 0. 


O 
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TO-92 VARIANT TRANSISTORS ON TAPE 


MECHANICAL DATA Dimensions in mm 
Fig. 1 (see table below). i Po 


<=— Po) —> 


Specifications 


Item Symbol Remarks 
40 48 


Body width Ay 
Body height A 48 52 
Body thickness T 3,9 4,2 
Pitch of component Pp 12,7 +4 
Feed hole pitch Po 12,7 +0,3 | Cumulative pitch error 
1,0 mm/20 pitch 
Feed hole centre to To be measured at 
component centre P2 6,35 ae bottom of clinch 
: +06 
Distance between outer leads F 5,08 _02 
Component alignment Ah 0 1 At top of body 
Tape width WwW 18 +0,5 
Hold-down tape width Wo 6 + 0,2 
a + 0,7 
Hole position W4 9 _05 
Hold-down tape position W9 0,5 +0,2 
Lead wire clinch height Ho 16 +0,5 
Component height H4 32,25 
Length of snipped leads be 11,0 
Feed hole diameter Do 4 + 0,2 
Total tape thickness t 1,2 tz 0,3-0,6 
: + 0,4 
Lead-to-lead distance F4,F9 2,54 _0,1 
Clinch height H9 3 
Pull-out force (p) 6N 
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TAPE 


PACKING 


The transistors are supplied on tape in boxes (ammopack) or on reels. The number per reel is 1600 and 
per ammobox 2000*. 


=| 55 max round or octogonal 


aa a 55 max 


detail A 


, 7Z86091.1A 
direction of unreeling ——» 


Fig. 2 Dimensions {in mm) of reel and box. 


DROPOUTS 


A maximum of 0,5% of the specified number of transistors in each packing may be missing. Up to 3 
consecutive components may be missing provided the gap is followed by 6 consecutive components. 
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TO-92 variant transistors on tape TAPE 


TAPE SPLICING 


Slice the carrier tape on the back and/or front so that the feed hole pitch (P,) is maintained (see Fig. 3). 


| 7286090 
<< 30 nin. 


Fig. 3 Jointing tape with splicing patch. 


The ammobox has 80 layers of 25 transistors each. 
Each layer contains 25 transistors plus one empty position in order to fold the layer correctly. 


The ammobox is accessible from both sides enabling the user to choose between “‘normal”’ 
(see Fig. 2) and ‘‘reverse’’ tape. 
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PACKING 


TAPE AND REEL SPECIFICATION 


Semiconductors in SOT-23 and SOT-143 encapsulations can be delivered in reel packing for automatic 
placement on hybrid circuits and printed circuit boards. The devices are placed with the mounting side 
downwards in compartments. 

A separate cross-section for SOD-80 encapsulation is given in Fig. 3. 


NSS 


ML, 


feeding direction 7Z85817.1 


Fig. 1 Configuration of bandolier. Dimensions in mm. 


Compartment tol. Centre line dimensions tol. 
length Ag component length +0,2 length direction P95 2,0 + 0,05 
width Bo component width +0,2 width direction F 3,5 +0,05 
depth Ko 0,95 +0,2 Fixi 
width outside By 3,3 max. png ee 
pitch P 4,0 +0,1 width Wy 55 +0,25 
deviation ‘) 15° max. thickness — — 0,1 max. 

Sprocket hole Carrier tape 
diameter Do 1,5 +0,1 width W 8,0 +0,2 
pitch Po 4,0 +0,1 bending ts) 0,3 max. 
distance E 1,75 +0,1 thickness t 0,4 max. 
cumulative (10 
pitch error M0) +0,1 Overall thickness K 1,5 max. 
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earcoral 
fCsesi oI 


fixing’ 
tape 
a 7Z85816 
Fig. 2 Configuration of reel and flange (dimensions in mm). 
Flange tol. Hub tol. 
ig +1,5 
diameter A 180 ie elameter e ee 4015 
7 ae spindle hole C 12,75 "9° 
. r t 
thickness t 1,5 —~0'1 ey-aiit : 
space between flanges W 9,5 * 0,5 width E 2 +0,5 
depth U 4 +0,5 
location O 120 degrees 


Amount of devices per reel 


The bandolier of a 180 mm reel contains at least 2500 devices with no more than 15 empty compart- 
ments (0,5%). Three consecutive empty places might be found provided this gap is followed by 
6 consecutive devices. 


The carrier tape (leader) starts with at least 75 empty positions (equivalent to 300 mm); the covering 
foil is at least 300 mm. In order to fix the carrier tape a self-adhesive tape of 20 to 50 mm is applied. 


At the end of the bandolier (trailer) at least 75 empty positions (equivalent to a length of 300 mm) and 
300 mm foil. For fixing onto the reel a self-adhesive tape of 20 to 50 mm is applied. 
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al <—0,25 max 


7295201 a <— 0,5 max 


Fig. 3 Cross-sectional view of bandolier with SOD-80 devices. 


Note: Testing of SOD-80 devices is possible in this tape. Total number of devices per reel is 2500. 
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SOLDERING RECOMMENDATIONS 
SOT-23, SOT-143 AND SOT-89 ENVELOPES 


SOT-23, SOT-143 and SOT-89 devices are ideally suited for placement onto thick and thin film 
substrates and printed circuit boards. 


To assure reliable and consistent connections particular attention should be paid to: 
1. Flux 


A non-active flux is recommended. Where active fluxes are employed, great care in subsequent 
substrate cleaning must be exercised. 


2. Metal-alloy solider or solder paste 


Correct choice of solder alloy or solder paste to be employed e.g. 62% Sn, 36% Pb, 2% Ag or 60% 
Sn/40% Pb. Any paste used should contain at least 85% metal dry weight. 


3. Soldering temperature 
This will vary according to the actual method employed. 


REFLOW SOLDERING 


The preferred technique for mounting microminiature components on hybrid thick and thin-film is the 
method of reflow soldering. 


The tags of SOT-23, SOT-143 and SOT-89 envelopes are pre-tinned and the best results are obtained if 
a similar solder is applied to the corresponding soldering areas on the substrate. This can be done by 
either dipping the substrate in a solder bath or by screen printing a solder paste. 

The maximum temperature of the leads or tab during the soldering cycle should not exceed 285 °C. 
The most economic method of soldering is a process in which all different components are soldered 
simultaneously for example SOT-23, SOT-143 or SOT-89 devices, capacitors and resistors. 


Having first been fluxed, all components are positioned on the substrate. The slight adhesive force of 
the flux is sufficient to keep the components in place. Solder paste contains a flux and has therefore 
good inherent adhesive properties which eases positioning of the components. 


With the components in position the substrate is heated to a point where the solder begins to flow. 
This can be done on a heating plate or on a conveyor belt running through an infrared tunnel. The 
maximum allowed temperature of the plastic body of a device must be kept below 280 °C during the 
soldering cycle. For further temperature behaviour during the soldering process see Figs 2 and 3. 


The surface tension of the liquid solder tends to draw the tags of the device towards the centre of the 
soldering area and has thus a correcting effect on slight mispositionings. However, if the layout leaves 
something to be desired the same effect can result in undesirable shifts; particularly if the soldering 
areas on the substrate and the components are not concentrally arranged. This problem can be solved 
using a standard contact pattern, which leaves sufficient scope for the self-positioning effect (see Figs 
4 and 5). 


After cooling the connections may be visually inspected and, where necessary, repaired with a light 
soldering iron. Finally any remaining flux must be removed carefully. 
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IMMERSION SOLDERING 


Where a complete substrate or printed circuit board is immersed in solder: 
a. The temperature of the soldering bath should not exceed 280 °C. 

b. The duration of the soldering cycle should not exceed 10 seconds. 

c. Forced cooling may be applied (see Fig. 1). 


HAND SOLDERING 


It is possible to solder microminiature devices with a light hand-held soldering iron, but this method 
has obvious drawbacks and should therefore be restricted to laboratory use and/or incidental repairs 
on production circuits. 


1. It is time-consuming and expensive. 


2. The device cannot be positioned accurately and therefore the connecting tags may come into contact 
with the substrate and damage it. 


3. There is a great risk of breaking either substrate or even internal connections inside the encapsulation. 
4. The envelope may be damaged by the iron. 


7282785 
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Fig. 1 Device temperature during immersion soldering. 


Maximum time of immersion in soldering bath is 10 seconds at an ambient temperature of 25 °C. 


a = free convection cooling; b = forced cooling. 
Tb max = Maximum bath temperature (280 °C). 
Tm = melting temperature of solder (179 °C). 
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Melting point of the solder is 179 °C. 


285 °C. 


T) max = Maximum lead or tab temperature 
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solder flow area 
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Time of heat supply: 
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without preheating max. 14s 
with preheating max. 10s 


Maximum time of preheating 45 s 


Fig. 2 Reflow soldering without preheating. 
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Fig. 3 Reflow soldering with preheating. 


41 


August 1980 


SOLDERING | 
RECOMMENDATIONS } 


Minimum required dimensions of metal 
connection pads on hybrid thick and thin-film 
substrates. 


t 
i 
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Fig. 4 SOT-23 pattern. 
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Fig.6 SOT-143 pattern. 


42 November 1982 


Dimensions in mm 


een 


2,2 


. > ove 
OY Ga 


ee Lied Es al 


oe ee al as, 7279122 


Fig. 5 SOT-89 pattern. 
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SOLDERING RECOMMENDATIONS SOT-37 AND SOT-103 


Transistors in SOT-37 and SOT-103 envelopes may be mounted with leads flat (Fig. 1) or bent (Figs 2 and 3). 
Different soldering procedures apply for the different styles of mounting. 


FLAT-LEAD MOUNTING 
Soldering by hand 


Avoid putting any force on the leads during 
or just after soldering. 


Solder the three leads one at a time, not 
simultaneously. 


Proceed from one lead to the adjacent lead, not 


to the opposite one. 


BENT-LEAD MOUNTING 


If leads are bent, all three may be soldered 
simultaneously if desired. 


DIP OR WAVE SOLDERING 
When dip or wave soldering, the maximum 


allowable temperature of the solder is 260 °C. 


This temperature must not be in contact with 
the joint for more than 5 seconds. The total 
contact time of successive solder waves must 
not exceed 5 seconds. The device may be 
mounted up to the lead projections, but the 
temperature of the body must not exceed the 
specified storage maximum. 


7258790.2 


Fig. 1 
Solder temperature max. 
Soldering time max. 


Solder-to-case distance min. 


7Z58791.1 


Fig. 2 
Solder temperature max. 
Soldering time max. 


7277413 


Fig. 3 
Solder temperature max. 
Soldering time max. 
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GENERAL 


THERMAL CHARACTERISTICS 
OF SOT-23 AND SOT-143 ENVELOPES 


The heat generated in a semiconductor chip normally flows by various paths to the surroundings 
(ambient). 


7Z89072.A 


Fig. 1. 


1. Heat radiation from the envelope to ambient (1). 
This heat transfer can be neglected when the envelope is mounted on a substrate or printed 
circuit board. 

2. Heat transmission via leads (2) soldering points (3) and substrate (4). 


junction 


Rthj-t 
tab 


Rthj-a Rtht-s 


soldering © 
points 


Rths-a 
ambient 


7289073 


Fig. 2 Thermal behaviour of heat flow when the device is mounted on a substrate or printed circuit 
board. 


Rth j-t = Thermal resistance from junction to tab. 

Rth t-s = Thermal resistance from tab to soldering points. 

Rth s-a = Thermal resistance from soldering points to ambient. 
Rth j-a = Thermal resistance from junction to ambient. 
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GENERAL 


Heat transfer directly from envelope to ambient 


This depends on the difference between the temperatures of envelope and the surroundings. When the 
device is mounted on a substrate or printed circuit board direct heat flow can usually be neglected in 


relation to the heat flow via leads and substrate. 
Thus the thermal model can be as in Fig. 3. 


junction 
Rthj-t 
tab 
Rtht-s 
soldering 
points 
Rths-a 
ambient 
7289077 


Fig. 3 Basic thermal medel. 


Heat transfer from junction to tab 


This is an internal heat transfer and has been measured. In general it is: 


for high-frequency transistors, low-power diodes and (MOS) FETs 
for low-frequency and switching transistors 
for low-frequency medium-power transistors 


Heat transfer from tab to soldering points 


This value has also been measured for SOT-23 with Pyo¢ < 350 mW 
for types of semiconductors in this envelope with Pio4 < 425 mW 
for types of semiconductors in a SOT-143 envelope this value is 


Heat transfer from soldering points to ambient 


60 K/W 
50 K/W 
30 K/W 


280 K/W 
260 K/W 
310 K/W 


This depends on the shape and material of tracks and substrate. In figures 4 and 5 standard mounting 
conditions are given to set up the maximum power ratings for SOT-23 and SOT-143 encapsulations. 
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Thermal characteristics of SOT-23 and SOT-143 envelopes GENERAL 


ceramic 


ceramic 
substrate 


substrate 


Cu leads 20mm 


00,5mm a om 
ms TL Lt +L. _LL. Cu leads 20 mm 
: “1T 20,5 mm 
infinite heatsink or plug 7289075 | | 


infinite heatsink or plug 7Z86899 


Fig. 4 Test circuits SOT-23 and SOT-143 mounting conditions on a ceramic substrate. 


7289076.1 


area (cm2) 


Fig. 5 Heat transfer from soldering points to ambient. 


1. Ceramic substrate 

Point A on the curve in Fig. 5 is for an area of the ceramic substrate of 8 mm x 10 mm x 0,7 mm for 
the maximum rating of all high-frequency, low-frequency and switching transistors and also for all 
diodes. 

Point B on the curve in Fig. 5 is for an area of the ceramic substrate of 15 mm x 15 mm x 0,7 mm for 
the maximum rating of low-frequency medium-power semiconductors. 


2. Printed circuit board 
Rth s-a = 150 K/W for SOT-23 and SOT-143 envelopes mounted on a printed circuit board. 
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GENERAL 


The values for the thermal resistance from junction to tab, and tab to soldering points, are mentioned 


in Figs 3 and 5. 
The formula for devwtes in SOT-23 with one crystal can be generalized: 


Tj =P (Rth j-t + Rth t-s + Rth s-al + Tamb 


junction iy jo junction 
Rthj-t Rthj-t \ \ 
P; P 
tab aes tab 
Reh t- 
tht-s Rth t-s 
soldering | soldering 
oints points 
Ptot 
Rths-a Rths-a 
ambient ambient 
7289077 7Z89074 
Fig. 6 Thermal model of SOT-23 envelopes Fig. 7 Thermal model of SOT-23 envelopes 
with one crystal. with two crystals (double diode). 


The formulae for devices with two crystals (double diodes) are: 
Ttab = Prot *(Rth t-s t+ Rth s-a) + Tamb = Ptot (280 + 90) + Tamb 
Tj1 = (Pq x Reh j-t) + Tab = P1 60+ Trap 
Tia = (P2 x Rth j-t) + Ttab = P2 °60.+ Ttab 

As mentioned on page 2: 

Rth j-t for diodes is 60 K/W. 
~— Rth s-a (area 8 mm x 10 mm x 0,7 mm) = 90 K/W. 
Rth ts for all semiconductors in SOT-23 = 280 K/W. 
Thus: 
Tj1 = 60 Py + 370 Pitot + Tamb: 
Tj2 = 60 P2 + 370 Prot + Tamb:- 
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DEVICE DATA 
J-FETS 


BC264A to D 


N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS 


Symmetrical N-channel planar epitaxial junction field-effect transistors in a plastic TO-92 variant; in- 
tended for hi-fi amplifiers and other audio-frequency equipment. 


QUICK REFERENCE DATA 


Drain-source voltage +Vps max. 30 V 
Total power dissipation up to Tamp = 25 OC Prot max. 300 mW 
Junction temperature qj max. 150 °C 
Drain current 

Vps = 15 V; Ves =0 Ipss 2to12 mA 
Transfer admittance (common source) 

Vps = 15 V; Ves = 0;f = 1 kHz \YFs| typ. 3,5 mA/V 
Noise figure at Vps = 15 V; Vgs =0 

f=1kHz; Rg =1MQ Fr < 2 dB 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-92 variant. 


< 5,2max => 12,7 min ———_> 


49,49 
4 max 


' 7Z70994.2 —_— 


. 


diameter within 2,5 max 
is uncontrolled ee 
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BC264A to D 


52 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Voltages 
Drain -source voltage tVps max. 30 
Drain-gate voltage (open source) Vpco max. 30 
Gate ~source voltage (open drain) -Vcso max. 30 
Current 
Gate current Ig max. 10 


Power dissipation 


Total power dissipation up to T, 4, = 25 6 Price max. 300 
Temperatures 

Storage temperature T stg -65 to +150 
junction temperature Tj max. 150 
THERMAL RESISTANCE 

From junction to ambient in free air | Rth j-a = 0, 42 


January 1973 


< 


mA 


mW 


sa 
ve 


°c /mWw 


N-channel silicon field-effect transistors BC2 64A to D 


CHARACTERISTICS Loe 25 ©C unless otherwise specified 
Gate cut-off current BC264A | B [C D 
-~Vcs = 20 V; Vps = 0 -Igss < 10} 10] 10; 10 nA 


Drain current 1) | 
> 2,0 13,515,001 7,0 mA 


Vps = 15 V: Vas = 0 IDss < 4516,5/8,0/12,0 mA 


Gate-source breakdown voltage 
-Ig = 1 yA; Vos = 0 -V(BR)GSS > 30 | 30] 30} 30 V 


Gate-source volta ge 


Ip = 200 pA ; Vpg = 15 V -Vogs > 0,410,410,.4| 0.4 Vv 
Ip = 1,0 mA: Vps = 15 V -Vcs 7 He cae Wt oe : 
Ip = 1,5 mA: Vps=15V -Vcs 5 7 7 =i, He 
Ip = 2,5 mA; Vpg = 15 V -~VGs oS 2 te ne 7 M 
Ip = 3,5 mA; Vpg = 15 V -Vos See ee ae = : 


Gate-source cut-off voltage 


Ip= 10nA;Vps=I15V -V(P)GS > 0,5 ;0,5/0,5] 0,5 V 


y-parameters at Tamb = 25 °C 
Vps = 15 V; Vas = 0; f = 1 kHz | 
2,5 13,0 13,5 | 4,0 mA/V 


Transfer admittance | ves | > 
ae eee 

Vps = 15 V; -Vgs =1V;f= 1 MHz 

Input capacitance Cis typ. 4,0 pF 

Feedback capacitance Crs typ. 12 pF 

Output capacitance Cog typ. 1,6 pF 
Noise figure at f = 1 kHz; Rg = 1 Me 

7 typ. 0,5 dB 
= -Vac=0: 295.0 

Vps = 15 V; Ves = 0; Tamb = 25 OC F 2 9 dB 
Equivalent noise voltage at Tamb = 25 °C 

Vps = 15 V: Vas = 0: f = 10 Hz Vn/VB typ. 40 nvV/VHz 


1) Measured under pulse conditions. 
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BC264A to D 
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N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS 


General purpose symmetrical N-channel planar epitaxial junction field-effect transistors in a plastic 
TO-92 variant; intended for applications in I.f. and d.c. amplifiers, and in h.f. amplifiers. 


QUICK REFERENCE DATA 


Drain-source voltage 


Gate-source voltage (open drain) 


Total power dissipation up to Tamb = 75 OC 


Drain current 
Vps = 19 V; Ves =0 


Gate-source cut-off voltage 
Ip = 10 nA; Vps = 15 V 


Feedback capacitance at f = 1 MHz 


Vps = 20 V: -Vgg = 1 V; Tamb = 25 OC 


Transfer admittance (common source) 


Vps = 15 V; Ves = 0; f = 1 KHZ; Tamb = 25 OC 


MECHANICAL DATA 
Fig. 1 TO-92 variant. 


+tVps max. 30 V 
—Vc6so max. 30 V 
Prot max. 300 mW 


= 
IDSs < 21 


mA 
—V(P)GS 0,25 to 8,0 V 
Crs typ. 1,1 pF 


lYfs| 3,0 to6,5 mS 


Dimensions in mm 


<— 5,2max a 12,7 min ——-_> 


diameter within 2,5 max 
is uncontrolled ae 


tous 
“4 max 


1 7270994.2 
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BF245A to C 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Drain-source voltage tVos max. 30 V 
Drain-gate voltage (open source) VpGO max. 30 V 
Gate-source voltage (open drain) —-VcGso max. 30 V 
Drain current ID max. 25 mA 
Gate current Ig max. 10 mA 
Power dissipation 
up tO Tamb = 75 PC Prot max. 300 mW 
up tO Tamb = 90 PC Prot max. 300 mW 1) 
Storage temperature T stg —65 to+ 150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a = 0,25 K/mW 
From junction to ambient Rth j-a = 0,20 K/mW 1) 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Gate cut-off current 


~-Vgs = 20 V; Vps = 90 ~lGss 

—V&s = 20 V; Vps = 0; i= 125 °C —lgss 
Drain current 2) 

Vps= 15 V; Veg = 0 Ipss 3) 
Gate-source breakdown voltage 

—Ig = THA; Vps = 0 —V(BR)GSS 
Gate-source voltage 

Ip = 200 uA; Vps = 15 V —Vg6s 3) 


1) Transistor mounted on printed circuit board, maximum lead length 3 mm, mounting pad for drain 
lead minimum 10 mm x 10 mm. 


2) Measured under pulse conditions: ty = 300 ws; 6 < 0,02. 

—e 3) BF245A/0: Ipss = 0,5 to 2,1 mA; —VEs = 0,2 to 1,0 V 
—_ BF245A/1: Ipss = 1,9 to 3,0 mA; —Vgs = 0,4 to 1,0 V 
BF245A/2: Ipss = 3,0 to 4,5 mA; —Vgs = 0,7 to 1,4 V 
BF245A/3: Ipss = 4,5 to 6,5 mA; —Vgs = 1,1 to 2,2 V. 
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N-channel silicon field-effect transistors BF245A to C 


Gate-source cut-off voltage 

Ip = 10nA; Vps= 15 V —Vi(P)GS 0,25 to 8,0 V 
y-parameters at Tampb = 25 °C (common source) 

Vps = 15 V; Veg = 0 


f= 1 kHz Transfer admittance lyfs| 3,0 to 6,5 mS 
Output admittance lYos| typ. 25 us 

f = 200 MHz Input conductance Gis typ. 250 us 
Reverse transfer admittance lYrsl typ. 1,4 mS 

Transfer admittance ly fs| typ. 6 mS 

Output conductance dos typ. 4045 

Vps = 20V;—Ves=1V 

= 1 MHz Input capacitance Cis typ. 4,0 pF 
Feedback capacitance Crs typ. 1,1 pF 

Output capacitance Cos typ. 1,6 pF 


Cut-off frequency * 
Vps = 15 V; Veg = 0 | fots typ. 700 MHz 
Noise figure at f = 100 MHz; Rg = 1 k&2 (common source) 


Vps = 15 V; Ves = 0; Tamb = 25 OC 
input tuned to minimum noise F typ. 1,5 dB 


* The frequency at which gf, is 0,7 of its value at 1 kHz. 
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BF245A to C 


“" 
be 
is) 
~~ 
ime 
an 
c 
& 
he 
ra) 
~~ 
oOo 
@® 
nd 
qa 
bg 
aS} 
2 
me 
Cc 
Oo 
2 
‘a 
@ 
c 
c 
9) 
<= 
? 
2 


a 
es 
i 


=e 


| 
Hs 


== Ne 


Vps (V) 20 


10 


-Vas(V) 5 


10 


7Z62699 


BS PEREE IRE 
ane 2e eee 
ee llit. Vo 
> Il ee ne ASEE 

ee eR eey 
ka Ree 4a ee 
tec ID Tae ae 
aan REeePr 2aeest 
eae eee ae 
BRERA? area 
ane AeA eez 
ug 
EEERARRERRERE 
EREZERESRERRER 
SREeEMSR SSeS 


10 


fe) 


ras 
toe | 
ee 
Ter] § 
Eee 
on sel 
TCE 2 
THs 
wo ee 
i es 
in 
COT « 
ey ea 
im ae 
o.00 
is 
Eris. 
jo) 


63 


March 1984 


BF245A to C 
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N-channel silicon field-effect transistors BF245A to C 
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BF245A to C 
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BF247A to C 


N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS 


Symmetrical n-channel planar epitaxial junction field-effect transistors in plastic TO-92 variants, 
intended for v.h.f. and u.h.f. amplifiers, mixers, and general purpose switching. 


QUICK REFERENCE DATA 


Drain-source voltage +Vps max. 25 V 
Total power dissipation up to Tamph = 25 PC Prot max. 250 mW 
BF247A 


Drain current 


2 ; 2 > 110 mA 

Vps= 15 V; Vgg=0 IDSs 250 mA 
Gate-source cut-off voltage 

Ip = 10 nA; Vps= 15 V —V(P)GS 0,6 to 14,5 V 
Feedback capacitance at f = 1 MHz 

Ip = 10 mA; Vps= 15 V Crs typ. 3,5 pF 
Transfer admittance (common source) 

Ip = 10 mA; Vps = 15 V; f = 1 kHz lyfs| > 8 mS 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-92 variant. 


Youo 
4 min 
~<- 5,2max a Zinn 
4 0,49 
4 max 
' 7270994.2 <_4—~. 


diameter within 2,5 max 


is uncontrolled ot . 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Gate current 

Total power dissipation 
up to Tamph = 25 PC 

Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


CHARACTERISTICS 
Gate cut-off current 

-Ve@sg = 15 V; Vps = 0 
Drain current* 

Vps= 15V; Ves =0 
Gate-source breakdown voltage 

—Ig= 1A; Vps=0 
Gate-source voltage 

Ip = 200 A; Vps= 15 V 


Gate-source cut-off voltage 
Ip = 10nA; Vps= 15 V 

Transfer admittance (common source) 
Ip = 10 mA; Vps = 15 V; f = 1 kHz 


Capacitances at f = 1 MHz 
Ip = 10mA; Vps= 15 V 
feed-back capacitance 


input Capacitance 
output capacitance 


Cut-off frequency * * 
Vps= 15 V; Veg = 0 


+Vps max. 25 V 
IG max. 10 mA 
Prot max. 250 mW 
Tj max. 150 °C 
Rth j-a = 500 K/W 


—Igss . nA 
mA 
DSS mA 
—V(BR)GSS V 
V 
-Vés V 
—V(P)GS 0,6 to 14,5 V 
Iya > 8 mS 
fs typ. 17 mS 
Crs typ. 3,5 pF 
Cis typ. 11 pF 
Cos typ. 5 pF 
fgfs typ. 450 MHz 


* Measured under pulse conditions; ty = 300 us; 6 < 0,02. 
** The frequency at which gf, is 0,7 of its value at 1 kHz. 
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N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS 


Symmetrical N-channel planar epitaxial junction field-effect transistors in a plastic TO-92 variant; in- 
tended for v.h.f. and u.h.f. applications. 


QUICK REFERENCE DATA 


Drain-source voltage +Vps max. 30 V 
Gate-source voltage (open drain) —VGso max. 30 V 
Total power dissipation up to Tampb = 75 OC Prot max. 300 mW 
r - BF256A B C 
rain current 
7 : = > 3 6 11 mA 
Vos = 15 V;Vas = 0 DSS <7 13 | 18 mA 
Feedback capacitance at f = 1 MHz 
Vps = 20 V; -Vgs = 1 V; Tamb = 25 OC Crs typ. 0,7 pF 
Transfer admittance (common source) 
Vps = 15 V; Ves = 0; f = 1 KHZ; Tamb = 25 OC \Yfs| = 45 mS 
Power gain at f = 800 MHz 
Vps = 15 V; Rs = 47 Q Gp typ. 11 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-92 variant. 
4 0,40 
“4 min 


<— 5,2max = 12,7 min. ———__> 


4 0,49 
4 max 


t ; 72709942 


a 


diameter within 2 ymax 
is uncontrolled 
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BF256A to C 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Drdin-gate voltage (open source) 
Gate-source voltage (open drain) 
Gate current 


Total power dissipation 
up to Tamb = 75 PC 
up to Tamb = 90 OC 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to ambient 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 


Gate cut-off current 
—V&s = 20 V; Vps = 0 


Drain current 2) 
Vps = 15 V; Ves =0 
Gate-source breakdown voltage 
—lg = 1uA; Vps = 0 


Gate-source voltage 
Ip = 200 vA; Vps = 15 V 


+Vns max. 30 V 
VpGO max. 30 V 
~—VcGso max. 30 V 

IG _ max. 10 mA 
Prot max. 300 mW 
Prot max. 300 mW 1) 
Tstg —65 to+ 150 °C 

Tj max. 150 °C 
Rth j-a = 0,25 K/mW 
Rthj-a = 0,20 K/mW 1) 
—lGss < 5 nA 


BF256A 


| 3) > 3 mA 
DSS < 7 mA 
—V(BR)GSS > 30 V 
~V¢s 3) 0,5to7,5 V 


1) Transistor mounted on printed circuit board, maximum lead length 3 mm, mounting pad for drain 


lead minimum 10 mm x 10 mm. 


2) Measured under pulse conditions: tp = 300 us; 6 < 0,02. 
3) BF256B/1: Ipss = 6 to 8 mA; —Vgs = 1,4 to 2,6 V. 
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N-channel silicon field-effect transistors 


y-parameters (common source) 
Transistor admittance at f = 1 kHz 
Vps = 15 V; Veg = 0 
Output capacitance at f = 1 MHz 
Vps = 20 V; Ves = 0 
Feedback capacitance at f = 1 MHz 
Vps = 20 V;-V6s=1 V 

Cut-off frequency 
Vps = 15 V; Veg = 0 

Noise figure at f = 800 MHz 
Vps = 10 V; Rg = 47 Q 


Power gain at f = 800 MHz 
Vps = 168 V; Rg = 47 2 


1) Measured under pulse conditions: ty = 300 ws; 6 < 0,02. 
2) The frequency at which gg, is 0,7 of its value at 1 kHz. 


BF256A to C 


> 45 mS 1) 


typ. 5 mS_ 1) 
typ. 1,2 pF 
typ. 0,7 pF 
typ. 1 GHz 2) 
typ. 7,5 dB 
typ. 11 dB 
March 1984 
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N-channel silicon field-effect transistors BF256A to C 
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BF256A to C 
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N-channel silicon field-effect transistors BF256A to C 


102 7262918 


typ. values 
Ip=5mA 
Vps =15V 
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N-channel silicon field-effect transistors BF256A to C 
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BF410A to D 


N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS 


Asymmetrical N-channel planar epitaxial junction field-effect transistors in a plastic TO-92 variant; 
intended for applications up to the v.h.f. range. 

These FETs can be supplied in four Ipss groups. Special features are the low feedback capacitance and 
the low noise figure. Thanks to these special features the BF410 is very suitable for applications such 
as the r.f. stages in f.m. portables (type A), car radios (type B) and mains radios (type C) or the mixer 
stage (type D). 


QUICK REFERENCE DATA 


Drain-source voltage VpS_ max. 20 V 
Drain current (d.c. or average) Ip max. _ 30 mA 
Total power dissipation 
up to Tamb = 75 OC Prot - max. 300 mW 
5 BF410A 
rain current —— 
de . = > mA 
Vps = 10 V; Veg = 0 IDss_ & aah 
Transfer admittance (common source) 
Vps = 10 V; Ves = 0; f = 1 kHz |Yfs | > mS ae 
Feedback capacitance 
Vps = 10 V; Ves = 0 Crs ‘typ. pF 
Vps=10V; Ip=5mA Crs typ. pF 
Noise figure at optimum source admittance 
Gs = 1 mS; —Bs = 3 mS; f = 100 MHz | <- 
Vps = 10 V; Veg = 9 F typ. dB 
Vps=10V;Ip=5mA F typ. dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-92 variant. 
Yoo 
4 min 
<t— 5,2max Tt Zinn. 
Vo49 
| max 
7Z270994.2 <«— 


diameter within 2,5 max 


is uncontrolled ee . 
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BF410A to D 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage | Vps max. 20 V 
Drain-gate voltage (open source) VDGO max. 20 V 
Drain current (d.c. or average) Ip _ max. 30 mA 
Gate current tig max. 10 mA 
Total power dissipation up to Tamb = 75 OC Prot max. 300 mW 
Storage temperature T stg —65 to+ 150 9C 
Junction temperature qj max. 150 OC 


THERMAL RESISTANCE 
—* From junction to ambient in free air Rth j-a _ = 0,25 K/mW 


STATIC CHARACTERISTICS 
Tamb = 25 OC 


BF410A 


Gate cut-off current 


—Ve6s = 0,2 V; Vps = 0 —lgss < nA 
Gate-drain breakdown voltage 
Is = 0;—Ip = 10 nA -V(BR)GDO 7 V 
Drain current 
> mA 
Vps = 10 V; Ves = 0 IDss < cA 


Gate-source cut-off voltage 
Ip = 10 vA; Vps = 10 V —V(P)GS typ. 


84 July 1985 . 


N-channel silicon field-effect transistors 


DYNAMIC CHARACTERISTICS 


BF410A to D 


Measuring conditions (common source): Vps = 10 V; Ves = 0; Tamb = 25 OC for BF410A and B 
Vps = 10 V; Ip = 5 MA; Tamb = 25 PC for BF410C and D 


y-parameters (common source) 


Input capacitance at f = 1 MHz 
Input conductance at f = 100 MHz 


Feedback capacitance at f = 1 MHz 


Transfer admittance at f = 1 kHz 
VcGs = 0 instead of Ip =5 mA 
Transfer admittance at f = 100 MHz 

Output capacitance at f = 1 MHz 
Output conductance at f = 1 MHz 
Output conductance at f = 100 MHz 


Noise figure at optimum source admittance 
Gs = 1 mS; —Bs = 3 mS; f = 100 MHz 


BF410A 
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BF510 to 513 


N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS 


Asymmetrical N-channel planar epitaxial junction field-effect transistors in the miniature plastic 
envelope intended for applications up to the v.h.f. range in hybrid thick and thin-film circuits. Special 
features are the low feedback capacitance and the low noise figure. These features make the product 
very suitable for applications such as the r.f. stages in f.m. portables (BF510), car radios (BF511) and 


mains radios (BF512) or the mixer stage (BF513). 


QUICK REFERENCE DATA 


Drain-source voltage 
Drain current (d.c. or average) 


Total power dissipation 
up to Tamb = 65 OC 


Drain current 
Vos = 10 V; Veg = 0 


Transfer admittance (common source) 
Vps = 10 V; Ves = 0; f = 1 KHz 

Feedback capacitance 
Vps= 10 V; Veg =0 
Vps=10V;lp=5mA 

Noise figure at optimum source admittance 
Gs = 1mS;—Bg =3mS;f=100MHz Hz 


Vps= 10 V; Veg = 0 
Vps=10V;Ip=5mA 


MECHANICAL DATA 
SOT-23. 


See also So/dering recommendations. 


Vps max. 20 V 
ID max. 30 mA 
Prot max. 250 mW 
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BFS10 to 513 


MECHANICAL DATA 


Dimensions in mm 


Fig. 1 SOT-23 
,150 
0,090 
/~ cae 
max ' Marking code 
‘ \ aia Bee. S6 
10° ~ 
n j max Ls BF511=S7 
\ BF512 =S8 
\ aa aa BF513 =S9 
eae | 
= max 30° 10.11 A]8 7Z66908.9 
max ° 
TOP VIEW 
RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Drain-source voltage see Fig. 4 Vps max. 20 V 
Drain-gate voltage (open source) see Fig. 4 | VDGO max. 20 V 
Drain current (d.c. or average) Oo ID max. 30 mA 
Gate current , +Ig max. 10 mA 
Total power dissipation up to Tamb = 60 °C** Prot max. 250 mW 
Storage temperature Tstg —65 to+ 175 °C 
Junction temperature Tj max. 175 °C 
THERMAL CHARACTERISTICS* 
Tj = Px (Reh j-t + Rth t-s + Rth sa) + Tamb 
Thermal resistance 
From junction to tab Rth jt = 60 K/W 
From tab to soldering points Rthts = 280 K/W 
From soldering points to ambient** | Rthsa = 90 K/W 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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N-channel silicon field-effect transistors BF510 to 513 


STATIC CHARACTERISTICS 


Tamb = 25 °C 
Gate cut-off current 
—Vc6s= 0,2 V; Vps=0 —l6ss < 
Gate-drain breakdown voltage 
Is=0;—-Ip = 10 nA ~V(BR)GDO 
Drain current S 
Vps = 10 V; Veg = 0 IDSs < 


Gate-source cut-off voltage 
Ip = 104A; Vps = 10 V —V(P)GS typ. 


DYNAMIC CHARACTERISTICS 
Measuring conditions (common source): Vps = 10 V; Vgs = 0; Tamb = 25 OC for BF510 and BF511 
Vps= 10 V; Ip = 5 mA; Tamb = 25 OC for BF512 and BF513 


y-parameters (common source) 
Input capacitance at f = 1 MHz Cis < 
Input conductance at f = 100 MHz Gis typ. 
1 = typ. 
Feedback capacitance at f = 1 MHz Crs < 
Transfer admittance at f = 1 kHz lyfs| > 
Vgs = O instead of Ip =5mA l¥fsl > 
Transfer admittance at f = 100 MHz lyts| typ. 
Output capacitance at f = 1 MHz Cos < 
Output conductance at f = 1 MHz Gos < 
Output conductance at f = 100 MHz Dos typ. 
Noise figure at optimum source admittance 
Gs = 1mS;—Bs = 3 mS; 
= 100 MHz F typ. 
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BFQ10 to 16 


DUAL N-CHANNEL FETS 


Dual symmetrical n-channel silicon planar epitaxial junction field-effect transistors in a TO-71 metal 
envelope, with electrically insulated gates and a common substrate connected to the envelope; intended 
for high performance low level differential amplifiers. 


QUICK REFERENCE DATA 


Characteristics measured at Tamb = 25 °C; Ip = 200 uA; Vpg = 15 V 


BFQIO | 11 12 | 13 | 14 |] 15 | 16 
Difference in lAlc| < 10}; 10; 10} 10 | 10 | 10 | 10° pA 


gate current 


Gate-source 


voltage difference |AVgs | < 5 10 10 10 15 20 50 mV 


Thermal drift of 

dAV 
gate-source voltage | ss| 5 5 | 10} 20] 20 | 40! 50 uV/K 
difference dT 
Transfer con- 91fs >0,98 | 098 |0,98 | 0,98 |0,98 |0,95 |0,95 
ductance ratio 9?fs < 1,02 | 1,02 | 1,02 | 1,02 | 1,02 | 1,05 | 1,05 
Die renee an ') < 6| 6| 1w2!| 12! 12! 20 | 30 © 
transfer impedance Ofs 
Difference in Jos 
senciraionaaetor ax < 10 30 30 30 30 30 | 100) zpV/V 


Common mode 
rejection ratio 


MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-71. 
All leads insulated from the case. 


CMRR > 100 90 90 90 90 90 80 dB 


48 4max 
max 
Yt 


ee ie 12,7 min —____p»| 726690611 
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BFQIO to 16 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 

Drain ~source voltage tVps max. 30 V 
Drain -gate voltage (open source) VpGo max. 30 V 
Gate -source voltage (open drain) © -VGsSO max. 30 V 
Voltage between gate | and gate 2 *V1G-2G max. 40 V 
Currents 

Drain current Ip max. 30 mA 
Gate current Ia max. 10 mA 
Power dissipation 

Total power dissipation up to Tamb = 75 °C Prot max. 250 mW 
Temperatures 

Storage temperature T stg -65 to +200 °C 
Junction temperature Tj max. 200 °C 
THERMAL RESISTANCE | 

From junction to ambient in free air Rthj-a = 05 °C/mWw 
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Dual N-channel FETs BFQIO to 16 


CHARACTERISTICS (total device) Tamb = 25 °c unless otherwise specified 
Measured at: Ip = 200 uA; Vpqg =15 V except for drain current ratio. 
BFQIO} 11] 12 | 13 | 14 j) #15 | 16 


lip-iss_ > 0,97] 0,95] 0,95 {0,95 | 0,92| 0,90 |0,80 
Top-28g << 1,03] 1,05] 1,05 11,05 | 1,08} 1,10 |1,20 


Drain current ratio 1) 
VpoG = 15 V; Vas = 0 


Difference in 


Be circu | Atc| < 10] 10] 10] 10{ 10} 10] 10 pA 
Gate -source 

Sa eaee |Avgs| << 5] 10] 10) 10] 15} 20] 50 mv 
Thermal drift of d AV 

gate-source voltage GS < 5 5| 10}; 20} 20} 40} 50. ypVv/%C 
; dT 

difference 

Transfer con- Zits > 0,98] 0,98] 0,98 |0,98 |0,98| 0,95 10,95 
ductance ratio §2fs < 1,02/1,02| 1,02 11,02 }1,02]1,05 |1,05 
a ee < 6] 6{ 12] 12] 12] 20] 30 @ 
transfer impedance ¢) Sts 

cierence eg A508}  < 10] 30{ 30] 30] 30] 30/100 yv/v 
penetration factor 2%) Lis 

common mee CMRR > 100} 90! 90] 90] 90] 90] 80 aB 


rejection ratio 4) 


1) Measured under pulse conditions. 


2) The difference in transfer impedance is equal to the ratio of the change of the gate- 


source voltage difference to the change of drain current, at constant drain-gate voltage. 


1_ _ d AVgg 7 
(A eo aa at VpqG = constant) 


3) The difference in penetration factor is equal tothe ratio of the change of the gate-source 
voltage difference to the change of drain-gate voltage, at constant drain current. 


(A S08 - d AVGS 
Sts dVDG 


4) Common mode rejection ratio 


CMRR (in dB) = -20log 


at Ip = constant) 


A Sos 
&fs 
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BFQIO to 16 


CHARACTERISTICS (Individual transistor) Tamb = 29 CC unless otherwise specified 
Gate cut-off current 
-Vags = 20 V; Vos = 9 -Igss < 100 pA 
-Vcg = 20 V; Vps = 9; Tampb = 125 oC | -Igss < 20 nA 


Gate current 

Ip = 200 pA; Voc = 15 V; Tampb = 125 °C Ic < 10 nA 
Drain current 

Vps = 15 V; Vag = 0 Ipss 0.55 to 10 mA }) 
Gate -source voltage 
Gate-source cut -off voltage 

Ip = 1 nA; Vpg =15 V -V(P)GS 0,5 to 3,5 Vv 
Transfer conductance at f = 1 kHz 

Ip = 200 pA; Vpqg=i15 V Les > 1,0 mA/V 
Output conductance at f = 1 kHz 

Ip = 200 pA; Vpg=15 V £os < 5 HA/V 
Input capacitance at f = 1 MHz 

Ip = 200 pA; Vpg = 15 V Cx u< 8 pF 2) 
‘Feedback capacitance at f = 1 MHz 

Ip = 200A; Vpg=15V Cc < 10 pF 2) 


Equivalent noise voltage 


Ip = 200 pA; Vps = 15 V 
B = 0,6 to 100 Hz Vn < 0,5 LV 


1) Measured under pulse conditions. 
2) Measured with case grounded. 
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BFR3O 
BFR31 


N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS 


Planar epitaxial junction field effect transistor in a microminiature plastic envelope. It is intended for 
low level general purpose amplifiers in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Drain-source voltage +Vps max. 25 V 
Gate-source voltage (open drain) —VGSO_ max. 25 V 
Total power dissipation up to Tamp = 65 OC Prot max. 250 mW 


Drain current 


Pe: mA 
Vops=10V;V6Es5 =0 Ipss < ma 
Transfer admittance (common source) S ee 
Ip = 1 mA; Vps = 10 V; f = 1 kHz lves| < mS + 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BF R30 = M1 
BFR31 = M2 
0,150° 
0,090 2 
Va 3 1 
° —>| |~<—— 01/7 
10 max 
max 
a \ 10° 
‘ \ pmax 
Par Bh, 
ax 30 -0,1 7Z66908.9 <«_ 


TOP VIEW 


(1) Also available in 0,1 — 0,2 mm version. 


See also So/dering recommendations. 
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BFR30 


BFR31 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Drain-source voltage see Fig. 2 +Vps 
Drain-gate voltage (open source) see Fig. 2 VpGO 
Gate-source voltage (open drain) see Fig. 2 —VcGso 
Drain current Ip 

Gate current IG 
Total power dissipation up to Tamp = 65 °C** Prot 
Storage temperature T stg 
Junction temperature n Tj 


THERMAL CHARACTERISTICS* 
Tj =P x (Rth j-t+ Rth ts + Rth s-a) + Tamb 


Thermal resistance 


From junction to tab Rth j-t 
From tab to soldering points Rth t-s 
From soldering points to ambient** Rth s-a 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


¢ 


Gate cut-off current 


—Ve6s = 10 V; Vps = 0 —l6ss 
Drain current 

Vps = 10 V; V6s =0 Ipss 
Gate-source voltage 

Ip = 1mMA; Vps = 10 V —-V6s 

Ip = 50 nA; Vps = 10 V —V6s 
Gate-source cut-off voltage 

Ip = 0,5 nA; Vps = 10 V —V(P)GS 


“> y parameters 
Transfer admittance at f = 1 kHz; Tamp = 25 OC 


Ip = 1 mA; Vps = 10 V |YFs| 

Ip = 200 vA; Vps = 10 V lYfs| 
Output admittance at f = 1 kHz 

Ip = 1mA; Vps = 10 V lYos| 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Input capacitance at f = 1 MHz 
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pF 


Cis 


Ip = 1mMA; Vpg = 10 V 


Cis 


200 pA; Vps = 10 V 


ID 
Feedback capacitance at f 


= 25 0C 


pF 


Crs 


Ip =1mMA; Vps = 10 V 


pF 


Crs - 


200 pA; Vos = 10 V 
Equivalent noise voltage 


Ip = 
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- BFRIO1A 
BFR101B 


N-CHANNEL JUNCTION FIELD-EFFECT TRANSISTOR 


Symmetrical n-channel silicon junction field-effect transistor, designed primarily for use as a source 
follower with the input protected against successive voltage surges by a forward and reverse integrated 
diode. 


QUICK REFERENCE DATA 


Drain-source voltage +Vps max. 30V 
Gate-source voltage (open drain) —-VGs max. 30V 
Total power dissipation up to Tampb = 60 CC Prot max. 200 mW 
Drain current 

Vps=6V;VGs=0: BFRIO1A IDss 0,2t0 1,5 mA 

Vps =6 V; Ves = 0: BFR101B Ipss 1,0 to 5,0 mA 
Transfer admittance (common source) | 

Vps =6 V; Ves = 0; f = 1 kHz: BFR101A lYfs| > 1,2 mS 

Vps =6 V: Ves = 0; f = 1 kHz: BFR101B lYfs| > 2,5 mS 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-143. 5 BFR101A = M97 


BFR101B = M98 


oe | folie 
Or 

— \ 40° 
t \ : max 


Be Wag) SS 
max 30° 
max 
7Z285014.6 
TOP VIEW a 


(1) Also available in 0,1 — 0,2 mm version. 


See also So/dering recommendations. 
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BFRIO1A 
BFR101B 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage +Vps max. 30 V 
Drain-gate voltage (open source) VpGO max. 30 V 
Gate-source voltage (open drain) —VcGsSO max. 30 V 
Drain current (d.c.) Ip max. 20 mA 
Gate current (d.c.) | IG max. 10 mA 
Total power dissipation up to Tampb = 60 °C* Prot max. 200 mW 
Storage temperature T stg —65 to +150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to ambient in free air* Rth j-a = 460 K/W 


CHARACTERISTICS with source connected to case for all measurements 


Tamb = 25 OC unless otherwise specified 


BFR1I01A BFR101B 


Gate leakage current 


Vps=6 V; lp = 10 uA —I¢ nA 
Drain current* 

Vos =6 V; Ves = 0 IpDss 0,2 to 1,5 1to5 mA 
Gate-source cut-off voltage 

Vos=6V; Ip=1uA —V(P)GsS 0,2 to 1 0,5to 2,5 V 
Smail-signal common-source characteristics 

Vps=6 V; Ves =0 
Transfer admittance* 

f=1kHz lV fs | > 1,2 2,9 ms 
Output admittance at f = 1 kHz** lYos| typ. 10 50 mS 
Input capacitance at f = 1 MHz 

diodes not connected Cis < 5 5 pF 
Diode capacitance 

Vp = 0; source and drain not connected Cq typ. 0,7 0,7 pF 
Diode forward voltage 

+lep=10mA VE 0,7 to 1,2 0,7 to 1,2 V 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm. 
** Measured under pulse conditions: tp = 100 ms; 6 <0,1. 
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BFS21 
BFS21A 


MATCHED N-CHANNEL FETS 


Matched pair of symmetrical n-channel silicon planar epitaxial junction field-effect transistors in TO-72 
metal envelopes, mounted together in a metal S-clip. 


These devices are intended for low level differential amplifiers. 


QUICK REFERENCE DATA 


Characteristics measured at Tamp = 25 °C; Ip = 0,5 mA; Vpg = 15 V 


BFS21 | BFS21A 


Gate cut-off current IG =< 05 0,5 nA 
Gate -source voltage difference |AVes| < 20 10 mV 
A 

Thermal drift of gate-source voltage difference S ce 75 40 pV/K 
Difference in transfer impedance B es a 15 7,5 Q 

Ifs 
Difference in penetration factor 4 Sos =a 1 0,5 mvV/V 

Sfs 

66 dB 


Common mode rejection ratio CMRR > 60 


MECHANICAL DATA 
SOT-52 (see next page) 


May 1980 


BFS21 
BFS21A 


TOTAL DEVICE Dimensions in mm 


MECHANICAL DATA 
SOT-52 


oe 


(1) = shield lead (connected to case). 
Maximum lead diameter is guaranteed only for 12,7 mm. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltage between any 2 terminals V max. 30 V 
Drain current Ip max. 4 mA 
Gate current IG max. 0,5 mA 
Total power dissipation up to Tamp = 100 °C Prot max. 30 mW 
Operating ambient temperature Tamb —20to+ 100 °C 


October 1977 


Matched N-channel FETs B FS 21 


BFS21A 
CHARACTERISTICS (total device) Tamb = 25 °C unless otherwise specified 
BFS21] BFS21A 
Drain current ratio 
ID1-S1S 
V = 15 V3 Vae = 0; Tj = 25°C a 
De GS 1D2-S2S 
Gate-source voltage difference 
Ip = 500 vA; Vpq@= 15 V |AVcs| 2. D0 10 mV 
ID = 100 uA; Vpgz15V |AVcs| < 20 10 mV 
Thermal drift of gate-source voltage difference 
| d av Gs | 2 O 
a : a paiereeesni 1, C 
Ip = 900 WA; Vpg= 15 V aT 75 40 yuVv/ 
A 
Ip = 100 uA; Vpg=15V hance < 75 40 pV/°C 
Change of gate-source voltage difference with ambient temperature 
Tamb = 295 to 100 °C 
Ip = 500 HA; VDG=15V_ |AVas(Tamb2) - AVcs(Tamp1)| < 6 3 mV 
Ip = 100 uA; Vpgz15V_ |AVgs(Tamb2) - AVgs(Tamb1)| < 6 3 mV 
Difference of penetration factors 1) 
Ip = 500 WA; Vpg= 15 V A 80s. aS a 0.5 1073 
&fs 
7 - Sos -3 
Ip = 100 vA; Vpq=15 V s = < 1 0.5 10 
Ss 


Difference of transfer impedances 2) 
1 
Ip = 500 WA; Vpq= 15 V Se = 15 fei 282 
| &fs 
1 


Sfs 


Ip = 100 uA; Vpg=15V = TS 37.5 2 


1) The difference between the penetration factors is equal to the ratio of the change 
of the gate-source voltage difference to the change of drain-gate voltage, at con- 
stant drain current. 


(A Sos = d AVGS 
8fs 4d VDG 
2) The difference between the transfer impedances is equal to the ratio of the change 


of the gate-source voltage difference to the change of drain current, at constant 
drain-gate voltage. 


A 
(A = = Tp at VDG = constant) 
S 


at Ip = constant) 
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BFS21 
BFS21A 


CHARACTERISTICS (continued) (total device) 


Common mode rejection ratio 1) BFS21| BFS21A 
Ip = 500 vA; VpG= 15 V CMRR | 
Ip = 100 vA; Vpqg= 15 V CMRR 


INDIVIDUAL TRANSISTOR 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 

Drain-source voltage +Vps max. 30 V 
Drain-gate voltage (open source) VpDGOo max. 30 V 
Gate-source voltage (open drain) -Vcso max. 30 V 
Currents 

Drain current Ip max. 20 mA 
Gate current Ig max. 10 mA 


Power dissipation | 


Total power dissipation up to Tamb = 25° Prot max. 300 mW 
Temperatures 

Storage temperature T stg -~65 to+200 °C 
Junction temperature Tj max. 200 °C 


THERMAL RESISTANCE 


From junction to ambient in free air Rth j-a = 0.59 °C/mW 


(for individual transistor without S-clip) 
| I 


, 7258608 


1, Common mode rejection ratio 


1 
CMRR)7! = A884 bg.5 A— 
( ) ffs 2 &cs Sis 


where g¢g in this formula is the output conductance 
of the summing current source. 


The guaranteed values of CMRR apply at geg = 0.1 wormt 
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Matched N-channel FETs 


BFS21 
BFS21A 


CHARACTERISTICS (individual transistor) Tap = 25°C unless otherwise specified 


Gate cut-off current 


Ip = SO0UA; Vps = 15V IG < 0.5 nA 

Ip = 500 pA; Vps = 15 V; Tamb = 100 °C Ig < 25 nA 
Drain current 

WIS S1O-Vy. NGS = Uy Tee 20 2C Ipss > 1 mA 
Gate-source cut-off voltage 

Ip = 0.5 nA, Vps=i15V -V(P)GS < 6 V 
Transfer conductance at f = 1 kHz 

Ip = 500 uA; Vpg = 15 V Ses > 1.0 maz 
Output conductance at f = 1 kHz 

Ip = 500 vA; Vps = 15 V G2 < 15 youl 
Input capacitance at f= 1 MHz 

Ip = 500 pA; Vps = 15 V Cis < or 
Feedback capacitance at f = 1 MHz 

Ip = 500 pA; Vps = 15 V Crs =. 0,75 pr 
Equivalent noise voltage | 

1 = 10.2 

‘Ip = 500 pA; Vps = 15 V Vn/ YB < 200 nV/ Vz 

Vps = 15 V, Ves =0 Vn/ VB < 75 nv/ VHz 
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BFT46 


N-CHANNEL SILICON FET 


a 
7 


N-channel silicon epitaxial planar junction field-effect transistor in a microminiature plastic envelope. 
The transistor is intended for low level general purpose amplifiers in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Drain-source voltage +tVps max. 25 V 
Gate-source voltage (open drain) -VGso max. 25 V 
Total power dissipation up to Tamp = 65 OC Prot max. 250 mW 
Drain current 
ee : = 2 0,2 mA 

Vps= 10 V; Vas = 0 IDSs 2 15 mA 
Transfer admittance (common source) 

Ip = 0,2 mA; Vps = 10 V; f = 1 kHz ly¢sl > 0,5 mS <— 
Equivalent noise voltage | 

Vps = 10 V; Ip = 200 vA; B = 0,6 to 100 Hz Vi << 0,5 uv 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. 30 BFT46 = M3 


7266908.9 <~_— 


TOP VIEW 


(1) Also available in 0,1 — 0,2 mm version. 


See also So/dering recommendations. 
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BFT46 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage tVps 
Drain-gate voltage (open source) VpGO 
Gate-source voltage (open drain) -VGso 
Drain current lp 
Gate current IG 
Total power dissipation up to Tamp = 65 °C ** Prot 
Storage temperature T stg 
Junction temperature Tj 


J 


THERMAL CHARACTERISTICS* 


Tj — Tamb 
Rthj-t* Rthts + Rthsa*= eee 
_ Thermal resistance 
From junction to tab Rth j-t 
From tab to soldering points Rth ts 
From soldering points to ambient** Rth s-a 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Gate cut-off current 


-VG6s= 10V; Vps=0 -IGss 
Drain current ** ; 

Vps= 10V; Veg =0 Ipss 
Gate-source voltage 

Ip = 50 uA; Vps= 10 V -VG6s 


Gate-source cut-off voltage 
Ip =0,5 nA; Vonsg= 10 V -V(P)GS 


—® y-parameters at f = 1 kHz; 
Vps = 10 V; Ves = 0; Tamb = 25 OC 


Transfer admittance ly fgl 
Output admittance | lYosl 
Vps= 10 V; Ip = 200 uA; 

Transfer admittance lvesl 
Output admittance | lYosl 


* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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max. 25 
_ max. 25 
max. 25 
max. 10 
max. 5 
max. 250 
-—65 to +175 
max. 175 
= 60 
= 280 
= 90 
< 0,2 
> 0,2 
< 1,5 
> 0,1 
< 1,0 
< 1,2 
> 1,0 
< 10 
> 0,5 
< 5 


oC 


K/W 
K/W 
K/W 


mA 
mA 
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= 1 MHz; 
0; Tamb 


Input capacitance at f 


5 pF 


Cis 


25 °C 


Feedback capacitance at f = 1 MHz; 


Vps= 10V;VeEs 


< 1,5 pF 


Crs 


= 25 °C 


0; Tamb 


Equivalent noise voltage 


Vps=10V; VGs 


0,5 pV 


Vn 


= 25°C 


0,6 to 100 Hz 


Vps = 10 V; Ip 
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N-channel silicon FET 


BFT46 
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Fig. 7 lygg| versus Ip. 
Vps = 10 V; f = 1 kHz; Tamb = 25 OC. 


Fig. 8 |¥o5{ versus Ip. 
Vps = 10 V; f = 1 KHZ; Tamp = 25 OC. 


Fig. 9 l¥gg| versus Vps. 
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Fig. 11. 


Fig.10 Typical values. 
Vos = 10 V, Tamb 
Fig.11 Typical values. 
Vos = 10 V, Tamb 
Fig.12 !Gss versus Jj. 
—Voss = 10V; Vps 
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BFW10 
BFW11 


N-CHANNEL SILICON FETS 


Symmetrical n-channel silicon planar epitaxial junction field-effect transistors in TO-72 metal envelopes 
with the shield lead connected to the case. The transistors are designed for broad band amplifiers (0 to 
300 MHz). Their very low noise at low frequencies makes these devices very suitable for differential 
amplifiers, electro-medical and nuclear detector preamplifiers. 


QUICK REFERENCE DATA 


Drain-source voltage +Vps max. V 
Gate-source voltage (open drain) —VcGso max. V 
Total power dissipation up to Tamp = 25 OC Prot max. mW 
Drain current 
> mA 
Vps = 15 V; Ves = 0 IDss < as 
Gate-source cut-off voltage 
Ip = 0,5 nA; Vps= 15 V —ViP)GS < V 
Feedback capacitance at f = 1 MHz 
Vps = 15 V; Veg = 0 Crs = pF 
Transfer admittance (common source) 
Vps = 15 V; Ves = 0; f = 200 MHz lYfs | > ms 
Noise figure at Vps = 15 V; Veg = 0 
f= 100 MHz; Rg = 1 kQ F < dB 
Equivalent noise voltage 
f= 10Hz Vih/B << nVA/Hz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 
d a y 0,51 
g s 48 4max 
max 
v 


= | 
max? 12,7min 7276995 


(1) = shield lead connected to case 
Accessories: 56246 (distance disc). 
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RATINGS Limiting valuesin accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage ae VTS max. 30 V 
Drain-gate voltage (open source) Vpco max. 30 V 
Gate-source voltage (open drain) -VGso max. 30 V 
Drain current Ip max. 20 mA 
Gate current Ig max. 10 mA 
Total power dissipation up to Tgp = 25 °C Pet max. 300 mW 
Storage temperature T stg -65to +200 °C 


Junction temperature aE j max. 200 °% 


THERMAL RESISTANCE 
—» From junction to ambient Reh i 3 0.59 K/mW 
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N-channel silicon FETs 


CHARACTERISTICS Ty 25 °C unless otherwise specified 
Gate cut-off currents BFW10 | BFW11 

mV.Ge = 20.V;V ps = 0 ~IGSS 

-Vgs = 20 V3; Vps = 0; Tj = 150 oC -lIass 


Drain current !) 


> 8 4 mA 
Vos = 15:V5 Veq-=0 Inss ° es 20) iG: Sek 
Gate-source voltage 
Ip = 400 HA; Vpg = 15 V -Vog a 
Ip sO teAy Vigg:= 1o.V -VGS 7 ee : 
Gate-source cut-off voltage 
In = 0.5 nA; Vps = 15 V -V(P)GS < 8 6 V 
y parameters 
f= 1 kHz ‘Transfer admittance |Yfs | < 6.5 £5 me << 
Output admittance | Yos| < 85 50 US +— 
f = 1 MHz Input capacitance Cis om : ‘ o 
Feedback capacitance ~Crs as Pa - eS 
f = 200 MHz Transfer admittance | Yfs| > ou2 3.2 ms = 
Input conductance Sis 800 800 us 
<—_—— 
Output conductance Los < 200 100 us 
Noise figure at f= 100 MHz; Rg = 1k 
Vps = 10 Vi-ViGs =0 3 Taap = 25 °C 
input tuned to minimum noise F < Zo 220°. 0b 
Equivalent noise voltage 
Vps = 15 V3; Vas = 03 Tamb 2 25°C 
f= 10 Hz vn/ VB < 15 75 nv/ Hz 


1) Measured under pulsed conditions. 
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N-channel silicon FETs 
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N-channel silicon FETs BFWI10 
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N-CHANNEL SILICON FETS 


Symmetrical n-channel silicon planar epitaxial junction field-effect transistors in TO-72 metal envelopes 
with the shield lead connected to the case. The transistors are intended for battery powered equipment 
and other low current-low voltage applications. 


QUICK REFERENCE DATA 


Drain-source voltage tVps max. 
Gate-source voltage (open drain) —VcGso max. 
Total power dissipation up to Tamp = 110 PC Prot max. 
Drain current S 

Vps = 15 V; Veg =0 Ipss < 
Gate-source cut-off voltage 

Ip = 0,5 nA; Vps = 15 V . -V(ipy)Gs < 
Feedback capacitance at f = 1 MHz 

Vps = 15 V; Veg =0 Crs < 
Transfer admittance (common source) 

Vps = 15 V; Ip = 200 wA; f = 1 kHz | vfs | = <— 


Equivalent noise voltage 
Vos = 15 V; tp = 200 vA 


B = 0,6 to 100 Hz Vi < 0,5 0,5 uv 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 

1,16 


a sr a 12,7min 


max 7276999 


(1) = shield lead connected to case 
Accessories: 56246 (distance disc). 
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RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 
Drain~gate voltage (open source) 


Gate-source voltage (open drain) 


Drain current 


Gate current 


Total power dissipation up to Ta mp = 110 °C 


storage temperature 


Junction temperature 


THERMAL RESISTANCE 


i FE 
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rem junction to ambient 
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tVps 
VpGO 
-VGso 


max. 30 
max. 30 
max. 30 
max. 10 
max. S 
max, 150 
-65 to +200 
max. 200 
= 0.59 


mA. 


mW 


°C 


K/mW 


N-channel silicon FETs B F WI 2 


BFW13 
CHARACTERISTICS T; = 25 °C unless otherwise specified 
Gate cut-off currents 
-Vos = 10 V; Vos = 9 -Igss nA 
-Vgg = 10 V; Vps = 0; Tj = 150 °C -Iggs pA 
Drain current 1) 
mA 
Vps = 15 V; Vac= 0 I 
DS GS DSS mA 
Gate-source voltage 
V 
In = 50 UA; Vps =15 V mv CG V 
Gete-source cut-off voltage 
Ip = 9. 5nA; Vps =I15V -V(P)Gs V 
y parameters at f = 1kHz; Ty mp = 25 oc 
Transfer admittance Yes | mS 
he 
Output admittance [Yos| US 
Vos = 15 V; Ip = 500 pA 
Transfer admittance lYts| ms 
<—_—— 
Output admittance [Yos| us 
Vps = 15 V; Ip = 200 HA 
Transfer admittance lYfs| mS 
“4 
Output admittance [Yos| US 
f= 1 MHz; Tamp = 25 °C 
Vps = 15 V; VGs =0 
Input capacitance Ciss pF 
Feedback capacitance -Crs pF 
Equivalent noise voltage 
Vps = 15 V; Ip = 200 pA; Tampb = 25 °C 
B= 0.6 to 100 Hz Vn UV 


1) Measured under pulsed conditions. 
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N-channel silicon FETs 
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Vos= 15V 
f=1kHz 

Tamb =25 °C 
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N-CHANNEL SILICON FET 


Symmetrical n-channel silicon planar epitaxial junction field-effect transistor in a TO-72 metal envelope 
with the shield lead connected to the case. The transistor is-designed for general purpose amplifiers. - 


QUICK REFERENCE DATA 


Drain-source voltage *Vps max. 25 V 
Gate-source voltage (open drain) —VcG6so max. 25 V 
Total power dissipation up to Tamph = 25 OC Prot max. 300 mW 
Drain current 

Vos = 15 V; Ves =0 Ipss 2 to 20 mA 
Gate-source cut-off voltage 

Ip = 1,0 nA; Vps = 15 V -VipjJGs < 8 V 
Feedback capacitance at f = 1 MHz 
Transfer admittance (common source) 

Vos = 15 V; Veg = 0; f = 10 MHz |YFs | > 16 mS <«— 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 


hf Yost 
48 4max 
max 

¥ 


lq 9,3 ae 12,7min —-.~ 
max , 7276999 


(1) = shield lead connected to case 
Accessories: 56246 (distance disc). 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Drain-gate voltage (open source) 
Gate-source voltage (open drain) 

Drain current 

Gate current | 
Total power dissipation up to Tamb = 25 °C 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Gate cut-off currents 

—Vc6s = 20 V; Vps =0 

—V&s = 20 V; Vps = 0; Tj =150 °C 
Drain current* | 

Vps = 15 V; Veg = 0 
Gate-source voltage 

Ip = 200 vA; Vps = 15 V 


Gate-source cut-off voltage 
Ip = 1,0 nA; Vps = 15 V 


y-parameters (common source) 
Vps = 15 V; Ves =0 
Transfer admittance at f = 1 kHz 
at f = 10 MHz 


Output admittance at f = 1 kHz 
Input capacitance at f = 1 MHz 
Feedback capacitance at f = 1 MHz 


* Measured under pulse conditions. 
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+Vps 
VDGO 
—VGso 
ID 

Ig 
Prot 

T stg 


qj 


Rth j-a 


max. 25 
max. 25 
max. 25 
max. 20 
max. 10 
max. 300 
—65 to + 200 
max. 200 
= 590 
< 1,0 
< 1,0 
2 to 20 
0,5to7,5 

< 8 
2,0 to 6,5 

> 1,6 
< 85 
< 6 
< 2,0 


V 
V 
V 
mA 
mA 
mW 
oC 
oC 


K/W 


nA 


mA 


pF 


N-CHANNEL FETS 


Silicon n-channel depletion type junction field-effect transistors in a plastic microminiature 
envelope intended for application in thick and thin-film circuits. The transistors are intended for low- 
power, chopper or switching applications in industrial service. 


QUICK REFERENCE DATA 


Drain-source voltage *Vps max. 40 V 
Total power dissipation up to Tamp =65°C —— Pao max. 250 mW 
Drain current 
= . = > 8 mA 
Vps=15V;VGs=0 Ipss < 80 mA 
Gate-source cut-off voltage 
a i _ > 08 V 
Vps = 15 V; Ip =0,5 nA V(P)GS < 4V 
Drain-source resistance (on) at f = 1 kHz 
Ip =0; Ves =0 Cds on < 60 2Q 
Feedback capacitance at f= 1M Hz 
—-V6s= 10 V; Vps=0 Crs < 5 pF 


Turn-off time 
Vpp = 10 V; Ves=0 


Ip = 20 mA; -VGsm = 10 V toff < ns 
Ip=10mA;-Vesm= 6V toff < ns 
Ip= 5mA;-Vesm= 4V toff < 100 ns 


Dimensions in mm ; 
MECHANICAL DATA 0 Marking code 


Sc aiete e _ 


E BSR56 = M4 
Fig. 1 SOT-23. 0,150 BSR57 - ME 
.0,090 BSR58 = M6 


10° —P! ~<a 0,1 a 
max max 
an \ 10° 


wily apn 2 SOLE! 


TOP VIEW 


7266908.9 <a 


See also So/dering Recommendations. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage (See Fig. 4) 

Drain-gate voltage (See Fig. 4) 

Gate-source voltage (See Fig. 4) 

Forward gate current 

Total power dissipation up to Tamp = 65 OC 
Storage temperature 

Junction temperature 


THERMAL CHARACTERISTICS* 

T] =P (Reh jt t+ Rthts + Rthsal + Tamb 
Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 


CHARACTERISTICS 


Tamb = 25 OC unless otherwise specified 
Gate-source cut-off current 


Vps=0V;-VGes= 20 V -lgss 
Drain cut-off current 
Vps= 15 V;-VGs= 10 V Ipsx 


Drain current “ 


Vps= 15 V; Ves = 0 Ipss 
Gate-source breakdown voltage 

-Ig=1HA; Vps=0 -V(BR)GSS 
Gate-source cut-off voltage 

Ip = 0,5 nA; Vps = 15 V -V(P)GS 
Drain-source voltage (on) 

Ip = 10 mA; Ves = 0 VDSon 

Ip= 5mA; Ves= 0 VpbSon 
Drain-source resistance (on) at f = 1 kHz 

Ip = 0; Vgg= 0 Tdson 


* See Thermal characteristics. 


+Vps 


_VpcGo 
—V&Gso 


AANNK AVN NV AV 


A 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


4 Measured under pulsed conditions; ty = 100 ms; 6 S0,1. 
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IGF 
Prot 
T stg 
Tj 


max. 
max. 
max. - 
max. 


max. 


max. 


1 


40 V 
40 V 
40 V 
50 mA 
250 mW 
—55 to+ 175 OC 
175 °C 


60 K/W 
280 K/W 
90 K/W 


nA 


nA 


N-channel FETs 


Switching times* 
Vpop = 10 V; Ves = 0 


oe | 
Conditions Ip and —V D 
D GSM -Vesm 
Delay time tq < 
Rise time t- < 
Turn-off time toff < 
0 —— 
Vj 


7260928 


Fig. 2 Switching times waveforms. 


Yop BSR56;R= 464Q 
BSR57:R= 9532 
BSR58: R= 1910 2 


Pulse generator 


Vo tp =tp<1ns 
6 = 0,02 
Vj Zo = 50 Q 


Oscilloscope 
tr <0,75 ns 
Rj2 1MQ 
Ci < 2,5 pF 


% 7260927 


Fig. 3 Test circuit. 


* Switching times measured on devices in SOT-18 envelope. 
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7282736 


ee 


a AS a 


Fig. 4 Voltage derating curve. 


7282724 


Fig. 5 Power derating curve. 
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BSV78 to 80 


_-~ 
N-CHANNEL FETS ee 


Silicon symmetrical n-channel junction field-effect transistors in TO-18 metal envelopes with the gate 
connected to the case. The transistors are intended for switching applications. The devices have the 
feature: low ‘on’ resistance at zero gate voltage. 


QUICK REFERENCE DATA 


Drain-source voltage +Vps max. 40 V 
Total power dissipation up to Tamb = 25 OC Prot max. 350 mW 
Drain current 
Vps = 15 V; Veg = 0 Ipss Ps 
Gate-source cut-off voltage S 
Ip =1nA; Ves = 15 V —V(P)GS eZ 
Drain-source resistance (on) at f = 1 kHz 
Ip =0; Vgs=0 "ds on < 
Feedback capacitance at f = 1 MHz 
Vps = 0;-Ves = 10 V Crs < 
Turn-on time ton < 
Turn-off time toff < 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-18. 


Gate connected to case 


hf ee Ys} 
x Ass oe 48 = gman 
max 
g Ss y Sd 


lees 12,7 min ———! 7261072.1 


Accessories: 56246 (distance disc). 


S Products approved to CECC 50 012-011, available on request. 
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BSV78 to 80 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage tVpns max. 40 V 
Drain-gate voltage (open source) VpGo max. 40 V 
Gate-source voltage (open drain) —VGSO max. 40 V 
Forward gate current IG max. 50 mA 
Total power dissipation up to Tamp = 25 OC Prot max. 350 mW 
Storage temperature T stg —65 to + 200 °C 
Operating junction temperature Tj max. 175 °C 


THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a = 430 K/W 
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N-channel FETs 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Gate cut-off currents 
-Vos = 20 V; Vos = 0) 
-VcGs = 20 V; Vps = 0; T; 2150 CC 
Drain cut-off current 

Vps = 15 V; -Veg = 12 V 

Vps = 15 V; ~-Vgg = 12 V; Tj = 150 °C 
Drain current 


Vps = 15 V; Vas =O 


Gate-source cut-off voltage 


Ip = 1 nA; Vps = 15 V 


Gate-source voltage 


Ip = 1.5 pA; Vpg = 15 V 


Drain-source voltage (on) 
Ip = 20 mA; Vas = 0 
Ip = 10 mA; Vas = 0 
Ip = 5 mA; Vas = 0 
Drain-source resistance (on) at f = 1 kHz 


y parameters at f = 1 MHz (common source) 


=V ac = 10 Vs Vps = 


Input capacitance 
Feedback capacitance 


-Igss 
-IGss 


Insx 
Ipsx 


Ipss e 


“V@P)Gs < 


-Vcgs 2 


VpSon < 
VpSon < 
Vpson < 


Tds on 


A A 


~Crg 


BSV78 to 80 


< 0.25 nA 
= 0.5 WA 
< 0.25 nA 
< 0.5 LA 


BSV78 | BSV79 | BSV80 


10 mA 


mV 


60 2 
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BSV78 to 80 


Switching times (see Fig. 2) 


Turn-on time when switched from 
—VGSMoff = 11 V to Ipon = 20 MA; Vpp = 10 V (BSV78) 
—VGsMoftf= 7 V to lpon = 10 MA; Vpp = 10 V (BSV79) 


—VGSMoff= 5 V to!lpon = 5 MA; Vpp = 10 V (BSV80) BSV78 | BSV79 


delay time tis SS 6 10 ns 
rise time t < 5 20 ns 
turn-on time : ton < 10 30 ns 
Turn-off time when switched from 

IDon = 20 mA to —VGsmoff = 11 V; Vpp = 10 V (BSV78) 
IDon = 10 mA to —VGsmoff= 7 V; Vpp = 10 V (BSV79) 

-IDon= 5 mA to—VGsmott= 5 V; Vpp = 10 V (BSV80) 
fall time te < 6 24 ns 
storage time tI < 4 8 ns 
turn-off time tors < 10 32 ns 


7260929 


510 
7260930 
‘f 


Fig. 2 Switching times test circuit and input and output waveforms. 


BSV78 | BSV79 | BSV80 
51 R = 424 909 | 1885 2 


R = 10 — VDSon (V) 


IDon (A) 
Pulse generator: Oscilloscope: 
R; = 502 R; = 502 
tr <0,5 ns tp < 1ns 
tp < Ons te < Ins 
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BSV78 to 80 
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BSV78 to 80 
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N-channel FETs BSV78 to 80 


7260762 
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BSV78 to 80 
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PMBF 4391 
PMBF4392 
PMBF4393 


N-CHANNEL FETS 


Silicon n-channel depletion type junction field-effect transistors on a plastic microminiature envelope 
intended for application in thick and thin-film circuits. The transistors are intended for low-power, . 
chopper or switching applications in industry. 

QUICK REFERENCE DATA 


PMBF4391 | PMBF4392 |; PMBF4393 


Drain-source voltage *+Vps 
Drain current 

Vos = 20V; Vgs=0 IDss 
Gate-source cut-off voltage 

Vps=20V;Ip=inA —V(P)GS 
Drain-source resistance (on) at f = 1 kHz 

Ip= 1mA; VGs = 0 Fdson 
Feedback capacitance at f = 1 MHz 

—VGs=12V;Vps=0 Crs 


Turn-off time 
Vpp = 10 V; Veg = 0 


Ip = 12 mA; —VGsm = 12 V toff 
Ip =6mA;—Vgesm = 7 V toff 
Ip =3mA;—VGosm =5 V toff 
MECHANICAL DATA Dimensions in mm | Marking code 
Fig. 1 SOT-23. Pe: | eT, PMBF4391 = M62 
2,8 PMBF4392 = M63 
0.150 =— [1,9] —~+ PMBF4393 = M64 


‘08 = 01” 
max max 
feo \ 10° 


\e u 
~thalye ose 2+! fo @IATE! 


max 7Z66908.9 


TOP VIEW 
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PMBF4391 


PMBF4392 

PMBF4393 
RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Drain-source voltage (See Fig. 4) +Vps max. 40 V 
Drain-gate voltage (See Fig. 4) VpGo max. 40 V 
Gate-source voltage (See Fig. 4) —VGso max. 40 V 
Gate current (d.c.) IG max. 50 mA 
Total power dissipation up to Tamb = 65 OC Prot max. 250 mW 
Storage temperature T stg —65 to+ 175 °C 
Junction temperature Tj max. 175 °C 


THERMAL CHARACTERISTICS 


Tj =P (Rth j++ Rthtst Rthsal + Tamb 
Thermal resistance 


From junction to tab Rth j-t = 60 K/W 
From tab to soldering points Rth t-s = 260 K/W 
From soldering points to ambient * Rths-a = 120 K/W 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 
Gate-source voltage 
Ig = 1mA;Vps =0 
Gate-source cut-off current 
Vps =9V;—-V6es = 20 V 
Vps = 9 V; —-V6s = 20 V; Tamb = 150 OC 


Drain current** 


Vps = 20 V; Ves =0 Ipss 
Gate-source breakdown voltage 

~lg =1uA;Vps =0 —V(BR)GSS 
Gate-source cut-off voltage 

Ip = 1nA;Vps = 20 V —V(P)GS 
Drain-source voltage (on) 

Ip = 12 mA; Ves =0 VbDSon 

Ip =6mA; Ves =0 VbDSon 

Ip = 3 mA; VEs = 0 VDSon 
Drain-source resistance (on) 

Ip = 0; Ves = 0; f = 1 KHz 'dson 


* Mounted on a ceramic substrate of 7 mm x 5mm x 0,6 mm. 
** Measured under pulsed conditions; ty = 100 ws; 6 = 0,01. 
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PMBF 4391 
PMBF 4392 
PMBF4393 


N-channel FETs 


PMBF4391 | PMBF4392 | PMBF4393 
Drain cut-off current ees, —— fase aku Net a 


—~VGgs=12V Ipsx < 1 ~~ — nA 
—Ves=/7V peeerer sm Ipsx < — 1 — nA 
—VGs=5V Ipsx < ~ _ 1 nA 
~VGosg=12V Ipsx < 0,2 — — pA 
—Veos=7V (Vps= 20 V; Tamb = 150 OC Ipsx < _ 0,2 — pA 
—Vos=5V lpsx i _- — 0,2 vA 
y-parameters (common source) 
Vps = 20 V; Vgs = 0; f= 1 MHz 
Input capacitance | Cis < 14 14 14 pF 
Feedback capacitance Crs < 3:5 3,5 3,5 pF 
Switching times 
Vop = 10 V; Vesg=0 
Conditions Ip and -Voasy Ip = 12 6 3 mA 
—VGSsmM = 12 7 5 V 
Rise time ty < 5 5 5 ns 
Turn on time ton < 15 15 15 ns 
Fall time tf <= 15 20 30 ns 
Turn off time toff < 20 35 50 ns 


7Z 60930 


Fig. 2 Switching times waveforms. 
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Fig. 3 Test circuit. 
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Fig. 4 Voltage derating curve. 
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Fig. 5 Power derating curve. 
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2N3822 


N-CHANNEL JUNCTION FIELD-EFFECT TRANSISTOR 


Symmetrical n-channel, depletion type, silicon junction field-effect transistor, designed primarily for 
small-signal general purpose high-frequency amplifier applications. The 2N3822 features low gate 
leakage current and low input capacitance. 


QUICK REFERENCE DATA 


Drain-source voltage +Vps max. 50 V 
Gate-source voltage | —-VGS max. 50 V 
Total power dissipation up to Tampb = 25 OC Prot max. 300 mW 
Drain current 
Vps = 15 V; Ves = 0 loss 2 to 10 mA 
Transfer admittance (common source) 
Vps = 15 V; Ves = 0; f = 1 kHz | Ves | 3,0 to 6,5 mS a 
Vps = 15 V; Ves = 0; f = 100 MHz \V¢s | Pa 3,0 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 


(1) Shield lead connected to case. 
Accessories: 56246 (distance disc). 
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2N3822 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Drain-source voltage +Vps 
Drain-gate voltage VpoG 
Gate-source voltage —V6Ss 
Gate current (d.c.) . IG 
Total power dissipation up to Tamb = 25 OC Prot 
Storage temperature Tstg 
Junction temperature Tj 
THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 


CHARACTERISTICS with source connected to case for all measurements 
Tamb = 25 OC unless otherwise specified 


Gate cut-off current 


~Vgs = 30 V; Vps = 0 —lgss 

—Vcs = 30 V; Vps = 0; Tamp = 150 °C —IGss 
Drain current * 

Vps = 15 V; Vgg=0 IDSs 
Gate-source breakdown voltage 

—Ig = 1HA; Vps = 0 —V(BR)GSS 
Gate-source voltage 

Vps = 19 V; Ip = 200 vA —V6s 
Gate-source cut-off voltage 

Vps = 15 V; Ip =0,5 nA —V(P)GS 
Small-signal common source characteristics 

Vps = 15 V; Veg =0 

~—& Transfer admittance * 
f=1kHz | Ys | 
f = 100 MHz | Vts | 
—* Output admittance at f = 1 kHz * [Yos | 

Input capacitance at f = 1 MHz Cis 
Feedback capacitance at f = 1 MHz Crs 
Noise figure 

Vps = 15 V; Veg = 0; Rg = 1 MQ 

f= 10 Hz; B = 5 Hz F 
Equivalent input noise voltage 

Vps = 15 V; Veg =0 

f= 10 Hz; B = 5 Hz Vn 
* Measured under pulse conditions: tp = 100 ms; 6<0,1. 
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max. 50 
max. 50 
max. 50 
max. 10 
max. 300 
—65 to + 200 
max. 200 
= 590 
< 0,1 
< 0,1 
2 to 10 
> 50 
1 to 4 
< 6 
3,0 to 6,5 
Po 3,0 
< 20 
< 6 
< 3 
<— 5 
< 200 
i 


K/W 


nA 


mA 


mS 
mS 


us 
pF 
pF 


dB 


nVA/Hz 


2N3823 


N-CHANNEL JUNCTION FIELD-EFFECT TRANSISTOR 


Symmetrical n-channel, depletion type, silicon planar epitaxial junction field-effect transistor in a 


TO-72 metal envelope, intended for v.h.f. amplifier and mixer applications in industrial service. 


QUICK REFERENCE DATA 


Drain-source voltage 
Gate-source voltage 
Total power dissipation up to Tamp = 25 OC 
Drain current 
Vps=15V;V6egs=0 
Feedback capacitance at f = 1 MHz 
Vps = 15 V; Ves = 0 
Transfer admittance (common source) 
Vps = 15 V; Ves = 0; f = 200 MHz 
Noise figure at f = 100 MHz 
Vps = 15 V; Veg = 0; Rg =1kQ 
MECHANICAL DATA 
Fig. 1 TO-72. 


(1) Shield lead connected to case. 
Accessories: 56246 (distance disc). 


+Vps max. 30 V 

—V6s max. 30 V 

Prot max 300 mW 
Ipss 4to 20 mA 
Crs < 2 pF 
| Vts | ee 3,2 mS 
F < 2,5 dB 


Dimensions in mm 


ro Vos 
4,8 Amax 
max 
v 
Ls 5,3 splice 12,7min ——-> 
max , 7276999 
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2N3823 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (1EC 134) 


Drain-source voltage 

Drain-gate voltage 

Gate-source voltage 

Gate current (d.c.) 

Total power dissipation up to Tampb = 25 PC 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


tVps 
VDG 
-V6s 
Ig 
Prot 

T stg 


qj 


Rth j-a 


max. 30 
max. 30 
max. 30 
max. 10 
max. 300 
—65 to + 200 
max. 200 

590 


CHARACTERISTICS with source and shield connected to case for all measurements 


Tamb = 25 °C unless otherwise specified 


Gate cut-off current 

—Vc6s = 20 V; Vps =0 
Drain current * 

Vps=15V; Ves =0 
Gate-source breakdown voltage 

—Ig =1yA; Vps =9 
Gate-source voltage 

Ip = 400 vA; Vps = 15 V 


Gate-source cut-off voltage 
Vps = 15 V; Ip = 0,5 nA 


Small-signal common source characteristics 
Vps= 15 V; Veg = 0 

Transfer admittance * 
f=1kHz 
f = 200 MHz 


Output admittance at f = 1 kHz * 

Input capacitance at f = 1 MHz 

Feedback capacitance at f = 1 MHz 

Real part of input conductance at f = 200 MHz 
Real part of output conductance at f = 200 MHz 


Noise figure at f = 100 MHz 
Vps = 15 V; Ves = 0; Rg = 1 kQ 


* Measured under pulse conditions: tp = 100 ms; 6 <0,1. 
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—lgss 
—lgss 


Ipss 
—V(BR)GSS 
—-V6s 


—V(P)GS 


0,5 
0,5 


TGS 


4 to 20 


= 30 


1,0 to 7,5 


< 8 


3,5 to 6,5 
3,2 


35 


NOI IN BAN 
N 


A 
~ 
o 


K/W 


nA 


mA 


mS 
mS 


uS 
pF 
pF 
mS 
mS 


dB 


2N3966 


N-CHANNEL SILICON FET 


Symmetrical n-channel planar epitaxial junction field-effect transistor in a TO-72 metal envelope with 
the shield lead connected to the case. The transistor is suitable in a variety of low power switching 
applications, e.g. in multiplexing systems. 


QUICK REFERENCE DATA 


Drain-source voltage +Vps max. 30 V 
Gate-source voltage (open drain) —VGso max. 30 V 
Total power dissipation up to Tampb = 25 OC Prot max. 300 mW 
Drain current 

Vps = 20 V; Ves = 0 Ipss > 2 mA 
Gate-source cut-off voltage 

Ip = 10nA; Vps = 10 V —V(P)GS 4to6 V 
Feedback capacitance at f = 1 MHz 

Vps = 0; Ves =7V Crs < 1,5 pF 
Drain-source resistance (on) at f = 1 kHz 

V6s = 9; Ip =0 rds on — 220 2 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 


Ger d ry Yost 
48 max 
9 : max t 
1 


| 5,3 | j 
<a 27 -pl<a—— 12 7min 
max m 7276999 


(1) = shield lead connected to case 
Accessories: 56246 (distance disc). 
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2N3966 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 
Drain-gate voltage (open source) 


Gate-source voltage (open drain) 
Gate current 
Total power dissipation up to Tamb = 25 °C 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


—e» From junction to ambient 
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tVps 
VpGO 


-VcGso 


Ig 


max. 30 
max. 30 
max. 30 
max. 10 
max. 300 
-—55 to +200 
max. 200 

= 0.59 


<j 


mW 


LC 
°C 


K/mW | 


N-channel silicon FET 2 N 3 9 6 6 


CHARACTERISTICS Tj = 29 °C unless otherwise specified 


Gate cut-off currents 


-VGs = 20 V; Vos = 0 -Igss < Oo4 nA 


Drain current 


VpG = 20 V; Ig = 0 Inco < 0.1 nA 
VpogG = 20 V3 Is = 0; Tamb = 150 a 6 Ipco < 0.2 LA 
Drain current 1 


Vos = 20 V; Vos = 0 — Ipss = 2 mA 


Gate-source breakdown voltage 


=1G = 1..0 LA ; Vps =0 ~V(BR)GS > 30 V 


Gate-source voltage 


Ip = 10 nA; Vps = 10 V ~Vipyas 4 to 6 Vv 
Drain-source voltage 

Ip = 1.0 mA; Vog = 0 Vos < 0.25 V 
Drain cut-off current 

Vps = 10V; -Vos =7,.0V Ip ‘ie 1.0 nA 

Vps = 10 V; ~Ves = 7.0 V3 Tamb = 150 18 ip = 2.0 pA 
Drain-source resistance (on) at f = 1 kHz 

Vos = 9; Ip = 0 Fdson < 220 82 
Input capacitance at f = 1 MHz 

Vps = 20 V; Vas = 0 Cig < 6 pF 
Feedback capacitance at f = 1 MHz 

Vps = 9; Ves =7V -Crs < 1.5 pF 
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2N3966 


CHARACT ERISTICS (continued) 


Switching times 


Vop =1.5V; In on =1.0mA 


Vason = 0; —Viss off =6V 


delay time t < 20 ns 
rise time t < 100 ns 
turn off time tore < 100 ns 
Test circuit: 
2N3966 1.25k0 


“y 


7260931 


7260932. 


—| tr 
Pulse generator: Oscilloscope: 
...s 1.0 ns t.. = 10 ns 
tp < 1.0 ns R, > 5 Me 
t. = 1.0 us C; < 10 pF 
5 < 0.5 
Ro = 50 G2 
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2N4091 to 4093 


N-CHANNEL FETS 


Silicon symmetrical n-channel depletion type junction field-effect transistors in TO-18 metal envelopes 
with the gate connected to the case. The transistors are intended for low power switching applications 
in industrial service. 


QUICK REFERENCE DATA 


Drain-source voltage 
Total power dissipation up to Tease = 25 OC 
Drain current 
Vps = 20 V; Veg =0 
Gate-source cut-off voltage 
Ip = 1nA; Vps = 20 V 
Drain-source resistance (on) at f = 1 kHz 
Ip = 0; Ves =0 
Feedback capacitance at f = 1 MHz 
Vos = 0; -Ves = 20 V 
Turn-off time 
Vpp = 3,0 V; Veg =0 


Ip = 6,6 mA; —Vesm = 12 V 2N4091 toff < 40 ns 
Ip =4,0mA;—-Vesm= 8V 2N4092 toff < 60 ns 
Ip=2,5mA;—Vesm= 6V 2N4093 toff < 80 ns 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-18. 
Gate connected to case 
11 
a xf 45°” 
S , v 
d 4 ss 0,51 
co ‘ Ys 48 4max 
g s 1,17 < max 
max y | eeneerraicerermaraii | 


53 | 
SO a 12,7 min ——— | 7261072.1 


Accessories: 56246 (distance disc). 


May 1980 175 


2N4091 to 4093 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 
Drain-source voltage +Vps 
Drain-gate voltage (open source) Vpco 
Gate-source voltage (open drain) | -VcGso: 
Current 
Forward gate current (d.c.) Ig 
Total power dissipation up to Tease = 25 CC Prot 
Storage temperature TE stg 
Junction temperature © T; 
THERMAL RESISTANCE 

— From junction to case in free air Reh j-e 
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max. 40 
max. 40 
max. 40 
max. 10 
-max. 1.8 
-55 to +200 
max. 200 

0.1 


K/mW 


N-channel FETs 2N4091 to 4093 


CHARACTERISTICS 
ee ee 25 °C unless otherwise specified 


Drain currents 


Vog = 29 Vi lg = 0 Ipco < 0.2 nA 

Vog = 20 V; Ig = 0; Tamp = 150 °C Inco |< 0.4 pA 
Source current 

Vog = 20 V; In = 0 Isco < Qin2 nA 
Drain cut-off current 2N4091]2N4092 |2N4093 

Vos = 29 Vi -Vag = 12 V Ipsx < 0-2 as 

Vos = 20 Vi -Vag = 8V Ipx < - nA 

Nps eo ree OV Ipsx < 7 nA 

Vos = 20 Vs -Vgg = 12 V3 T= 150°C Ipsx < 0-4 yA 

Vps = 20 V3 -Vag = 8 Vi Tamp = 150°C Inc, < - LA 

Vos = 20 V; -Vag= 6V;3T,,= 150°C Ipsx <  - pA 
Gate-source breakdown voltage 
eel as oan -Viprycss7 40 v 
Drain current ‘ 

Vos = 20 V; Vag = 0 Ings > 30 mA 
Gate -source cut-off voltage 

Ip = PnA; Vp¢ = 20 V -V(P)GS : 2 : 
Drain-source voltages (on) 

Ip = 6.6 mA; Vag =9 Voson ~< 9-2 V 

In = 4.0 mA; Vag = 0 Vpson < —_ V 

te crv Ge peer es a oe Vv 
Drain- source resistance (on) 

In = 1.0 mA; Vgg = 0 tDSson < 30 G2 
Drain-source resistance (on). at f=1 kHz 

In = 93 Vag = 0 tase. S 30 G2 


1) Measured under pulsed conditions : ty < 300 us; 6 < 0.03 
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2N4091 to 4093 


CHARACTERISTICS (continued) E. = 25 °C unless otherwise specified 


amb 
y-parameters at f = 1 MHz (common source) 
Input capacitance 
Vps =20V ; Vas = 0 C; < 16 pF 
Feedback capacitance 


Switching times 


Vpp = 3,0 V; Vas =0 


2N409 1 | 2N4092 |2N4093 


Ip = mA 
=VGsM. = ¥ 
Delay time tq < ns 
Rise time tr < ns 
Turn-off time tort < ns 


Test circuit: 


Ves =0 
Vi 
~Vesm 
3.0V 
Vo 
-0.20Vinax 
pry eer = ae 
R= 2,8 \ 260924 
D 
Pulse generator: Oscilloscope: 
ty < 1 ns ty < 0,4 ns 
t¢ < 1 ns Rj > 9,8 M2 
ty = 1,0 us Cj < 1,7 pF 
5 = 0,1 
Rec = 50 G2 
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2N4391 to 4393 


N-CHANNEL FETS 


Silicon symmetrical n-channel depletion type junction field-effect transistors in TO-18 metal envelopes 
with the gate connected to the case. The transistors are intended for low power, chopper or switching, 


application in industrial service. 
QUICK REFERENCE DATA 


Drain-source voltage 


Total power dissipation up to Tease = 25 OC 


Drain current 
Vps = 20 V; Ves = 0 
Gate-source cut-off voltage 
Ip = 1nA; Vps = 20 V 


Drain-source resistance (on) at f = 1 kHz 
Ip =1mA; Ves =0 

Feedback capacitance at f = 1 MHz 
Vps = 0;-V6s= 12 V 
Vps=0;-Ves= 7V 
Vps=0;-Ves= 5V 

Turn-off time 
Vpp = 10 V; Veg = 0 
Ip = 12 mA; —VGsm = 12 V 
Ip =6,0mA;-Vesm= 7V 
Ip =3,0 mA;—-Vesm= 5V 


2N4391 © 
2N4392 
2N4393 


MECHANICAL DATA 
Fig. 1 TO-18. 
Gate connected to case 


Accessories: 56246 (distance disc). 


1,8 Ww 


AAA 


Dimensions in mm 


lee lea st 12,7 min ———! 72610721. 
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2N4391 to 4393 


RATINGS Limiting valuesin accordance with the Absolute Maximum System (IEC 134) 


Drain -source voltage +Vps max. 40 
Drain-gate voltage (open source) VpGO max. 40 
Gate -source voltage -Vcso. —-max. 40 
Gate current (d.c.) Ig max. 30 
Total power dissipation up to Tease = 25 a © Prot max. 1.8 
Storage temperature T ste -65 to 200 
Junction temperature Tj max. 200 
~~» From junction to case in free air Rth j-c = 0.1 


CHARACTERISTICS 
Gate cut-off current 
-Vags = 20 V; Vps = 0 
-~Vas = 20 V; Vps = 0; Tamb = 150°C 


Drain cut-off current 
Vps = 20 V; -Vgsg =12 V 
Vps = 20 V; -Vos = 7V 
Vpg = 20 V; -Veg = 5V 


Vps = 20 V; -Vgg = 12 V; Tamb = 150°C 
Vps = 20 V; -Vag = 7 V; Tamb = 150°C 
Vps = 20 V; -Vos = 5 V; Tamb = 150 °C 
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<j 


mA 


OG 


K/mW 


Tamb = 29 °C unless otherwise specified 


-lass < 0.1 


UA 


N-channel FETs 2N4391 to 4393 


CHARACTERISTICS (continued) Tamb = 25°C unless otherwise specified 
] 2N4391| 2N4392 {2N4393 
Drain currents ~+) 
50 x = “aA 
Vos = 20 V; Ves = 0 Ipss < 150 a 4 aan 
= 7 a. 25 - mA 
Vps = 20 V; Vgs = 0 IDSs a ch 75 - mA 
_ _ a & = > mA 
Vps = 20 V; Vag = 0 IDss 2.2 - 30 mA 
Gate -source breakdown voltage 
-Ig =1 yA; Vps =0 -V(BR)GSS > AQ 40 40 V 
Gate-source voltage 
Ig = 1 mA; Vps = 0 Vason < 1.0 1.0 dO Ns 
Gate -source cut-off voltage 
> 4,0 2.0 0.3: ¥ 
Ip = 1 nA; Vps = 20 V -“V(P)GS oe 10 5 0 30 V 
Drain -source voltage (on) 
Ip = 12 mA; Ves = 0 VDSon < O.4 — - WV 
Ip = 6.0 mA; Vas = 0 VpSon (ae 0.4 - WV 
Ip = 3.0 mA; Vas = 0 VpSon < 7 = 0.4 V 
Drain -source resistance (on) 
Ip = 1 mA; Vas = 0 LDSon < 30 60 100 & 
Drain -source resistance (on) at f=1kHz 
Ip io QO; Vos = 0 Ydson = 30 60 100 ? 
y parameters at f= 1 MHz (common source) 
Input capacitance 
Vps = 20 V; Vas = 0 Cis < 14 14 } 14 pF 
Feedback capacitance | 
-Vas = 12V; Vps = 0 -Crs < 3.5 a = pF 
~Vos = 7V; Vps =0 Crs So eS 3.5 - pF 
~VGS a9 V; Vps = 0 Crs ~ ae 2a oe pF 


I) measured under pulsed conditions: tp = 100 us; 6=0,.01 
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-2N4391 to 4393 


CHARACTERISTICS (continued) Tamb = 25°C unless otherwise specified 
Switching times 


Vpp = 10V; Vgs = 0 


2N4391 | 2N4392 | 2N4393 


Ip = 12 3.0 mA 
-VGSM = 12 ) V 
Rise time tr < ) 5 ns 
Turn on time ton < 15 15 ns 
Fall time tf < 15 30 ns 
Turn off time toff <= 20 90 ns 
Test circuit: 
R= 9.6 = 512 
In 


Pulse generator: 


tr < 0.5 ns 
te < 0.5 ns 
ty = 100 ys 

6 = 0.01 
Oscilloscope: 

Rj = 50 G2 


7260929 


7260930 
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2N4856 to 4861 


N-CHANNEL FETS 


Silicon symmetrical n-channel depletion type junction field-effect transistors in TO-18 metal 
envelopes with the gate connected to the case. The transistors are intended for low power, chopper 
or switching, applications in industrial service. 


QUICK REFERENCE DATA 


2N4856 to 2N4858 + Vos 
2N4859 to 2N4861 + Vos 


Total power dissipation up to Tamb = 25 OC Prot 


Drain-source voltage 


Drain current 
Vps = 15 V; Veg =0 Ipss 
Gate-source cut-off voltage 


Ip = 0,5 nA; Vps = 15 V —Vi(P)GS 
Drain-source resistance (on) at f = 1 kHz 
Ip = 0; Ves = 90 lds on 
Feedback capacitance at f = 1 MHz 
‘Vps = 90; -Ves = 10 V Crs 
Turn-off time 
Vpp = 10 V; Veg =90 
Ip = 20 mA; —Vesm = 10 V 2N4856; 2N4859 toff < 25 ns 
Ip =10mA;—-Vesm= 6V 2N4857; 2N4860 toff < 50 ns 
Ip= 5mA;—-Vesm= 4V 2N4858; 2N4861 toff < 100 ns 


MECHANICAL DATA 
Fig. 1 TO-18 


Gate connected to case 


Accessories: 56246 (distance disc). 


Dimensions in mm 


Nos: 
4max 
— 


jo ol 12,7 min ———! 7261072.1 


May 1980 183 


2N4856 to 4861 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


2N4856 | 2N4859 
2N4857 | 2N4860 
2N4858 | 2N4861 


Drain-source voltage *Vps max. 40 30 V 
Drain -gate voltage (open source) VpGo max. 40 30 V 
Gate -source voltage (open drain) ~Vcso max. 40 30 OV 
Gate current (d.c.) Ig max. 50 mA 
Total power dissipation up to Tamb = 29 °C Prot max. 360 mW 
Storage temperature Tstg 65 to +200 °C 
Junction temperature Tj max. 200 [c 
THERMAL RESISTANCE 

—* From junction to ambient in free air Rthj-a = 0.49 K/mW 
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N-channel FETs 2N4856 to 4861 


CHARACTERISTICS 


= 25 °C unless otherwise specified 2N4856] 2N4859 
| 2N4857 | 2N4860 
2N4858 | 2N4861 


amb 


Gate cut-off currents 


-Vgs = 20V; Vps = 0 -loss < 0.29 = nA 
-Vog = 20V; Vps = 0; Tamh = 150°C -Iaqgs_ < 0.5 . uA 
~Vag = 15V; Vpg = 0; Tamb = 150°C -Iasg << 7 0.5 Wr 
Drain cut-off current 
Vps = 15V; -Vgsg = 10V Ipsx < 0.25 0.25 nA 
Vps = 15V; -Vgs = 10V;Tamb=150°C Ipsx < 0.5 0.5 yA 
Drain current 1) 
Ipss 
Vps = 15 V; Vac = 0 
DS GS Ipss 


Gate-source breakdown voltage 


“Ig = 1 pA; Vps = 0 -V(BR)GSS 


Gate-source cut -off voltage 
Ip = 0.5 nA; Vps = 15V -V(P)GS 
Drain-source voltage (on) 
Ip = 20 mA; Veg = 0 VDSon 
Ip = 10 mA; Vacs = 0 Visas 
Ip = 9 mA; Vgs = 0 VpDSon 


Drain -source resistance (on) at f=1 kHz 


Ip = 0; Vos = 90 Ydson 


1) measured under pulsed conditions: tp = 100 ms; 6< 0.1 
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2N4856 to 4861 


y-parameters (common source) 
Vps = 0; —Ves = 10 V; f = 1 MHz 
Input capacitance 


Feedback capacitance 


Switching times (see Figs 2 and 3) 
Vpp = 10 V; Veg = 0 
Drain current 
Gate-source voltage (peak value) 
Delay time 
Rise time 


Turn-off time 


Vop 


Vj 


y, % 7260927 


Fig. 2 Switching times test circuit. 


2N4856 2N4857 2N4858 
2N4859 2N4860 2N4861 
R= 464 953 1910 


Pulse generator: 
tr < ins 
te < Ins 

§ =0,02 
Zo= 5022 
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November 1982 


Cis < 18 pF 
Crs < 8 pF 
Ip = 
—VGsSM = 
td < 
‘off  < 
0 en NS as —- wae ” 
) aa 
Vesm — | 
<«—— 200ns £28) 
<e— toff as 
Vo 


wre 72609281 


Fig. 3 Input and output waveforms. 


Oscilloscope: 
tr <0,75 ns 
Rj= 1MQi 
Cij< 2,5 pF 


DEVICE DATA 
MOS-FETS 


BF960 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic X-package with source and substrate interconnected, 
intended for use in u.h.f. applications in television tuners and professional communication equipment. 


This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 


QUICK REFERENCE DATA 


Drain-source voltage Vos max. 20 V 
Drain current (peak value) lpm max. 30 mA 
Total power dissipation up to Tamp = 75 OC Prot max. 225 mW 
Junction temperature Tj max. 150 °C 
Transfer admittance at f = 1 kHz 
Ip=7mMA; Vps = 10 V;+Ve2s5=4V lYts| typ. 12 mS 
Feedback capacitance at f = 1 MHz 
Ip =7mMA; Vps = 10 V;+Ve—a5=4V Crs __—ityp. 25 fF 
Noise figure at Gg = 2 mA/V 
Ip =7 mA; Vps = 10 V; + Vea-s = 4 V; f = 800 MHz F typ. 2,8 dB 
Power gain at f = 800 MHz 
Ip =7 mA; Vps= 10 V;+Ve—as=4V; 
Gs =2 mS; G_ = 1mS Gp typ. 16,5 dB 
MECHANICAL DATA Dimensions in mm 
0,7 max 
Fig. 1 SOT-103. - ~ 
S 
(2) 
d 
type number marking 
(3) 99 ja 8 mine 
(4) 94 
s,b 


| 
-!|<——0 24 max ——--~ § Bmax ad 


we! t- 1,2 max jen -17.4min- giles ed len tg | 


727594 
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BF960 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage Vos max. 20 V 
Drain current (d.c. or average) Ip max. 20 mA 
Drain current (peak value) IDM max. 30 mA 
Gate 1 - source current t1G1-5 max. 10 mA 
Gate 2- source current +lg2-5 max. 10mA 
Total power dissipation up to Tamp = 75 OC Prot max. 225 mW 
Storage temperature Tstg  —65 to +150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on the printed-circuit board Rthj-a = 335 K/W 


Gates Steal OE aac! Dimensions in mm 


(1) Connection made by 
a strip or Cu wire. 


| TZ7ITUNG 


ee 


+ 


seal 


Fig. 2 Single-sided 35 um Cu-clad epoxy fibre-glass printed-circuit board, thickness 1,5 mm. Tracks 
are fully tin-lead plated. Board in horizontal position for Ry, measurement. 
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Silicon n-channel dual gate MOS-FET BF960 


STATIC CHARACTERISTICS 


Tamb = 25 °C 
Gate cut-off currents 
+VG1-s=5V:V62-5 = Vps =0 +161-Ss < 50 nA 
tVG62-5=5V; V61-5 = Vps = 9 + 1G9.ss < 50 nA 
Gate-source breakdown voltages 
+t Ig1-ss = 10 mA; Ve2.5 = Vps = 0 + V(BR)G1-SS 6,0 to 20 V 
+t 1G2-ss = 10 mA; VG1.5 = Vps = 0 + V(BR)G2-SS 6,0 to 20 V 
Drain current* 
Vps = 10 V; V61-5=0;+V6e2s5=4V Ipss 2 to 20 mA 
Gate-source cut-off voltages 
Ip = 20 uA; Vps = 10V;+Ve25=4V —V(P)G1-S < 2,7 V 
Ip = 20 HA; Vps = 10 V; VGj1-5 = 0 —V(P)G2-S < 2,1 V 


DYNAMIC CHARACTERISTICS 
Measuring conditions (common source): Ip = 7 MA; Vps = 10 V; + Vea-s = 4 V; Tamb = 25 OC 


; _ > 9.5 mS 
Transfer admittance at f = 1 kHz lYfs | typ. 12 mS << 
Input capacitance at gate 1; f = 1 MHz Cig1-s typ. 1,8 pF 
Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 1,0 pF 
Feedback capacitance at f = 1 MHz Crs typ. 25 fF 
Output capacitance at f = 1 MHz Cos typ. 0,9 pF 
Noise figure at Gs = 2 mA/V 
f = 200 MHz F typ. 1,6 dB 
f = 800 MHz F typ. 2,8 dB 
Power gain at Gs = 2 mA/V 
G, = 0,5 mS; f = 200 MHz Gp typ. 23 dB 
—_4—— 
Gi = 1mS;f=800 MHz Gp typ. 16,5 dB 


* Measured under pulse conditions. 
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BF964 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic X-package with source and substrate interconnected, 
intended for v.h.f. applications in television tuners, especially in r.f. stages and mixer stages in S-channel 
tuners. The device is also suitable for use in professional communication equipment. 


This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 


QUICK REFERENCE DATA 


Drain-source voltage | Vps max. 20 V 
Drain-current Ip max. 30 mA 
Total power dissipation up to Tamh = 75 OC Prot max. 225 mW 
Junction temperature Tj max. 150 °C 
Transfer admittance at f = 1 kHz 
Ip = 10 mA; Vps= 15 V;+VG@2.5=4V lYfs| typ. 17 mS <«— 
Feedback capacitance at f = 1 MHz 
Ib = 10 mA, Vpg = 15 V;+VG2.g=4V 7 om typ. 25 fF 
Noise figure at Gg = 2 mA/V 
Ip = 10 MA; Vps = 15 V; + VG9.5=4 V; f = 200 MHz F typ. 1,5 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 BOT-103, 
0,7 max 
| 
S 
(2) 
d 


type number marking 


(3) 92 ' 
(4) 94 48 


(1) 


<+— 6,8max-——> 


~~—— . wits pe aie 17,4 min a ey a eC 


7Z75916 
—>'2,7max'+- 


July 1985 193 


194 


BF964 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 
Drain-current (d.c. or average) 
Gate 1 - source current 


Gate 2 - source current 


Total power dissipation up to Tampb = 75 PC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on the printed-circuit board (see Fig. 2) 


(1) Connection made by a strip or Cu wire. 


Vos max. 20 V 
ID max. 30 mA 
tIG1-s max. 10 mA 
tIG2.s max. 10 mA 
Prot max. 225 mW 
T stg -65 to +150 °C 
Tj max. 150 °C 
Rthj-a = 335 K/W 


Dimensions in mm 


TZ77TNG 


Fig. 2 Single-sided 35 um Cu-clad epoxy fibre-glass printed-circuit board, thickness 1,5 mm. Tracks are 
fully tin-lead plated. Board in horizontal position for Rth measurement. 
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Silicon n-channel dual gate MOS-FET 


STATIC CHARACTERISTICS 


Tamb = 25 OC. 
Gate cut-off currents 
+Vo1-5=5V; V62-s = Vps=9 +161-Ss < 50 nA 
+V62.5=5V;V61-5= Vps =0 +162.Sss < 50 nA 
Gate-source breakdown voltages 
+1G1-ss = 10 mA; VG2.5 = Vps = 0 + V(BR)G1-SS 6,0 to 20 V 
+1G92.ss = 10 mA; VG1-s = Vps = 0 +V(BR)G2-SS 6,0to 20 V 
Drain current* 
Vps = 19 V; VG1-5 = 0;+VG@2-5 =4V Ipss 2 to 20 mA 
Gate-source cut-off voltages 
Ip = 20 vA; Vps = 19 V;+VG2-5=4V —V(P)G1-S < 2,5 V 
Ip = 20 vA; Vps = 15 V; VG1-5 = 9 —V(P)G2-S < 2,0 V 


DYNAMIC CHARACTERISTICS 
Measuring conditions (common source); |p = 10 MA; Vps = 15 V;+VG2-5 = 4 V; Tamb = 25 OC 


Transfer admittance at f = 1 kHz lV fs] - = ie 
Input capacitance at gate 1; f = 1 MHz Cigt-s os ae PE 
Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 1,2 pF 
Feedback capacitance at f = 1 MHz Crs a = 2 
Output capacitance at f = 1 MHz Cos Hs i 
Noise figure at Gg = 2 mS 

f = 200 MHz F Bia ae 
Power gain atGgo=2mS V 

G, = 0,5 mS; f = 200 MHz Gp typ. 25 dB 


* Measured under pulse conditions. 
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BF966 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic X-package with source and substrate interconnected, 
intended for u.h.f. applications in television tuners and professional communication equipment. 


This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 


QUICK REFERENCE DATA 


Drain-source voltage Vos max. 20 V 
Drain-current Ip max. 30 mA 
Total power dissipation up to Tamph = 75 °C Prot max. 225 mW 
Junction temperature Tj max. 150 °C 
Transfer admittance at f = 1 kHz 

Ip =10mA; Vps= 15V;+VE2s5=4V lYfsl typ. 17 mS +— 
Feedback capacitance at f = 1 MHz 

Ip = 10 mA; Vps=15V;+VEeas5=4V ~ Crs typ. 25 fF 
Noise figure at Gg = 2 mA/V 

Ip = 10 MA; Vps = 15 V; + VG2-5 = 4 V; f = 800 MHz F typ. 2,8 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-103. 

0,7max 


(2) Ss 
d 
type number marking 
(3) 92 _5,imin__, 
(4) 94 \ \ (3x) | 
fe ee 
max ___ max 
s,b 
(1) 
| . ++— 0,24 max +—— 6,8max-—-> 
>! jt 1,2 max + Ann a 
7Z75914 


—>'2,7max'< 
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BF966 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain source voltage Vos max. 20 V 
Drain current (d.c. or average) ID max. 30 mA 
Gate 1 - source current +1G1-S max. 10 mA 
Gate 2 - source current t1G2.5 max. 10 mA 
Total power dissipation up to Tampb = 75 °C Prot max. 225 mW 
Storage temperature T stg —65 to +150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 


From junction to ambient in free air 


mounted on the printed-circuit board (see Fig. 2) 335 K/W 


oe 8] 
ot 
> 

—- 
© 
lt 


Dimensions in mm 


TZ7TG 


(1) Connection made by a strip or Cu wire. 


Fig. 2 Single-sided 35 um Cu-clad epoxy fibre-glass printed-circuit board, thickness 1,5 mm. Tracks are 
fully tin-lead plated. Board in horizontal position for Ry, measurement. 
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Silicon n-channel dual gate MOS-FET 


STATIC CHARACTERISTICS 


Gate cut-off currents 

*+V61-5=5V;V62.5= Vps=0 +1G4-ss < 50 nA 

+V62.5=5V;VG61-5s=Vps=0 tleass < 50 nA 
Gate-source breakdown voltages 

+1G1-Ss = 10 mA; Vg2-s = Vos = 0 +V(BR)G1-SS 6,0 to 20 V 

+1G2.ss = 10 MA; VG1-s = Vps = 0 +V(BR)G2-SS 6,0 to 20 V 
Drain current* 

Vps= 15V; VG1-5 = 0;+VG25=4V Ipss 2 to 20 mA 
Gate-source cut-off voltages 

Ip = 20 uA; Vps=15V;+VG25=4V —V(P)G1-S < 2,5 V 

Ip = 20 uA; Vps = 19 V; VG1-5 = 0 -V(P)G2-S < 2,0 V 


DYNAMIC CHARACTERISTICS 
Measuring conditions (common source): Ip = 10 mA; Vps = 15 V; +VG2-_5 = 4 V; Tamb = 25 OC 
> 15 mS 


Transfer admittance at f = 1 kHz lyfsl Bib: 17 mS <<. 
area typ. 2,2 pF 
Input capacitance at gate 1; f = 1 MHz Cigi-s < 26 pF 
Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 1,1 pF 
Feedback capacitance at f = 1 MHz Crs bi = A 
Output capacitance at f = 1 MHz Cos pi a i 
Noise figure at Gg = 2 mS ae 
f.= 200 MHz F typ. 1,5 dB 
= typ. 2,8 dB 
f= 
800 MHz F c 39 dB 
Power gain at Gg = 2 mS 
G, =0,5 mS; f = 200 MHz Gp typ. 25 dB 
<—_—— 
Gi = 1m; f= 800 MHz Gp typ. 18 dB 


* Measured under pulse conditions. 
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BF980 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic X-package with source and substrate interconnected, 
intended for u.h.f. applications, such as u.h.f. television tuners, with 12 V supply voltage. 


This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 18 V 


Drain current ID max. 30 mA 
Total power dissipation up to Tampb = 75 PC Ptot max. 225 mW 
Junction temperature 1; max. 150 OC 
Transfer admittance at f = 1 kHz 
Ip = 10 mA; Vps = 10 V; +VG2-s=4V lytsl typ. 19 mS — 
Feedback capacitance at f = 1 MHz 
ip = 10 mA; Vps = 10 V;+VG2-5 =4 V Crs typ. 25 fF 
Noise figure at GS = 5mS oe 
Ip = 10 mA; Vps = 10 V; +VG2-s5 = 4 V; f = 800 MHz F typ. 2,8 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-103. 
0,7 max 
> 


(2) 
d Ss 
type number marking 
(3) 92 Ban 
(4) 94 - ioe) 81min ————> 
1,45 1,15 aaeaaaias 
max __. max — a 
4 ‘ 9; 
s,b 


. <+-0,24 max +— 6,8max ——> 


>! <*-1,2 max a + 17, 4min ee 


IZ7ISNG 


—>!2,7 max! 
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BF980 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage Vbs max. 18 V 
Drain current (d.c. or average) ID max. 30 mA 
Gate 1 - source current t1G1-S max. 10 mA 
Gate 2 - source current +1G2-S max. 10 mA 
Total power dissipation up to Tamb = 75 °C Ptot max. 225 mW 
Storage temperature Tstg —65to+150 OC 
Junction temperature Tj max. 150 OC 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on the printed-circuit board (see Fig. 2) Rthj-a = 335 K/W 


Dimensions in mm 


72774 


(1) Connection made by a strip or Cu wire. 


Fig. 2 Single-sided 35 um Cu-clad epoxy fibre-glass printed-circuit board, thickness 1,5 mm. Tracks are 
fully tin-lead plated. Board in horizontal position for Rth measurement. 


202 November 1982 


Silicon n-channel dual gate MOS-FET BF980 


STATIC CHARACTERISTICS 


Tamb = 29 °C 
Gate cut-off currents 
+VG1s7=7V;VG2-5= Vps=0 + lG1-ss < 25 nA 
+t VG95=/7V;VG15= Vps=0 +1G9-sS < 25 nA 
Gate-source breakdown voltages 
+ 1g1-ss = 10 mA; V@2-s = Vps = 0 +V(BR)GI-SS > 8 V 
+ IG2-ss = 10 MA; Vg1-s = Vps = 0 +V(BR)G2-SS > 8 V 
Gate-source cut-off voltages < 13.V 
Ip = 20 uA; Vps =10V;+Veo5=4V ; —-V(P)G1-S S 0.2 V 
Ip = 20 HA; Vps = 10V; VG1-5 = 0 —V(P)G2-S : 2 : 


DYNAMIC CHARACTERISTICS 
Measuring conditions (common source): Ip = 10 mA; Vps = 10 V;+ VG2.5 = 4 V; Tamb = 25 OC 


Transfer admittance at f = 1 kHz lyfs| . a ibe ilps 
Input capacitance at gate 1; f = 1 MHz Cig1-s oe i ee 
Feedback capacitance at f = 1 MHz Crs os = eZ 
Output capacitance at f = 1 MHz Cos . 4 i 
Noise figure at f = 800 MHz; Gg = 5 mS F oe se fe <— 
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SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic X-package with source and substrate interconnected, 
intended for v.h.f. applications, such as v.h.f. television tuners, f.m. tuners and professional communi- 
cation equipment. 


This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 20 V 
Drain current Ip max. 20 mA 
Total power dissipation up to Tamp = 75 °C Prot max. 225 mW 
Junction temperature qj max. 150 °C 
Transfer admittance at f = 1 kHz 
Ip = 10 mA; Vps = 10 V; +VGo.5 =4V | Ves| typ. 14 mS _ 
Feedback capacitance at f = 1 MHz 
Ip = 10 MA; Vps = 10 V;+VG9.5=4V Crs typ. 20 fF 
Noise figure at optimum source admittance 
Ip = 10 mA; Vps = 10 V; +VGo.5 = 4 V; f = 200 MHz F typ. 0,7 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-103. 
0,7 max 
aid a 
| 
(2) 
d 


type number marking 


_ 54min _ 


<—- 


> +--0,24 max '<t—— 6,8 max ——> 


_ <4 1,2 max ll 17,4 min SoS Seca las ae os fa _ 


~>'2,7 max! 
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BF981 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Drain-source voltage Vps 
Drain current (d.c. or average) | | Ip . 
Drain current (peak value) IDM 
Gate 1 - source current +1l61-S 
Gate 2 - source current +162.S 
Total power dissipation up to Tamb = 75 OC Prot 
Storage temperature T stg 
Junction temperature Tj 
THERMAL RESISTANCE 
From junction to ambient in free air 

mounted on the printed-circuit board (see Fig. 2) Rthj-a 


January 1981 


V27TUG 


(1) Connection made by a strip or Cu wire. 


Fig. 2 Single-sided 35 um Cu-clad epoxy fibre-glass 
printed-circuit board, thickness 1,5 mm. Tracks are 
fully tin-lead plated. Board in horizontal! position for 
Rh Measurement. 


max. 20 V 
max. 20 mA 
max. 30 mA 
max. 10 mA 
max. 10 mA. 
max. 225 mW 
—65 to+ 150 9C 
max. 150 °C 
= 335 K/W 


Dimensions in mm 


Silicon n-channel dual gate MOS-FET BF 981 


STATIC CHARACTERISTICS 


Tamb = 25 OC unless otherwise specified 


Gate cut-off currents 


+VG61-5=5V; V62-s = Vps = 0 +161-sS i 50 nA 

+V625=5V;VG61-s = Vps =0 + 162-ss < 50 nA 
Gate-source breakdown voltages 

+ 1g1-ss = 10 mA; Vg2-5 = Vps = 0 +V(BR)G1-SS_ > 6 V 

* 1G2.ss = 10 mA; VG1-s = Vps = 0 +V(BR)G2SS > 6V 
Drain current 

Vps = 10 V; Ve1-s = 9; + Vg2-s =4V; Tj = 25 °C Ipss 4to25 mA 
Gate-source cut-off voltages 

Ip = 20 vA; Vps = 10V;+Ve25=4V —V(P)G1-S < 2,50 V 

Ip = 20 WA; Vos = 10 V; Ve1-5 = 90 —V(P)G2-S < 2,5 V 


DYNAMIC CHARACTERISTICS 
Measuring conditions (common source): |p = 10 MA; Vps = 10 V;+VGa-5 =4 V; Tamb = 25 PC 


: Sy > 10 mS 
Transfer admittance at f = 1 kHz | Yes | ak 14. GS is 
Input capacitance at gate 1; f = 1 MHz Cigt-s typ. 2,1 pF 
Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 1,0 pF 
Feedback capacitance at f = 1 MHz Crs typ. 20 fF 
Output capacitance at f = 1 MHz Cos typ. 1,1 pF 
on ft - ; = typ. 0,7 dB 
Noise figure at f = 100 MHz; Gs = 1 mS F < 17 dB 
deh oes z Hine: typ. 1,0 dB 
Noise figure at f = 200 MHz; Go = 2 mS F < 20 4B 
Transducer gain at f = 100 MHz; Gg = 1 mS; Gy = 0,5 mS Gtr typ. 29 dB 
Transducer gain at f = 200 MHz; Gs = 2 mS; G;_ = 0,5 mS Gtr typ. 26 dB 
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25 °C. Right-hand graph: VG2-s5 
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Fig. 3 Left-hand graph: Vos 
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Silicon n-channel dual gate MOS-FET 
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Measuring conditions: 


Fig.6 Vps = 10V; V69.5=+4 V; f= 1 MHz; 


Tamb = 25 °C. 
Fig. 7 Vps = 10 V; Vg1-5 = 0; f = 1 MHz; 
Tamb = 25 9C. 


Fig. 8 V62.5 = +4 V; Ip = 10 mA; f = 1 MHz; 


Tamb = 25 OC. 
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= 25 °C. 


daa: conditions for Figs 9 to 12: Vpsg = 10 V;. Ip = 10 mA; Veo2.s 
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Silicon n-channel dual gate MOS-FET 


7282694 


Gg (mA/V) 10 


Fig. 13 Vps = 10 V; V62.5 = +4 V; Ip = 10 mA; 
f = 100 MHZ; Tampb = 25 OC; circles of typical 
constant noise figures. 
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Fig. 14 Vps = 10V; V62.5=+4V; lp =10 mA; 
f = 200 MHz; Tamb = 25 OC; circles of typical 
constant noise figures. 
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R1 = 200 k&2 


R2 = 100 kQ 
R3= 47kQ 


R4 


Resistor values: 
R5 


~ 
=) 
Qo. 
= 


7282685 


200 MHz (see also Fig. 16). 


= 2 mA/V; G; =0,5 mA/V. 


16 V; Re 


Fig. 15 Automatic gain control test circuit at f 


Vpop 


= 200 MHz; 


25 OC; typical values; 


see also Fig. 15. 


Fig. 16 Vpp = 16 V; f 
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BF982 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic X-package with source and substrate interconnected, 
intended for v.h.f. applications, such as v.h.f. television tuners, f.m. tuners, with 12 V supply voltage. 


This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 20 V 
Drain current Ip max. 40 mA 
Total power dissipation up to Tamp = 75 PC Prot max. 225 mW 
Junction temperature Tj max. 150 °C 
Transfer admittance at f = 1 kHz 
Ip = 15 mA; Vpsg= 10 V;+VG2.5=4V ly fg typ. 25 mS _- 
Feedback capacitance at f = 1 MHz 
Ip = 15 mA; Vps = 10 V;+VGa.5=4V Crs typ. 30 fF 
Noise figure at Gg = 2 mA/V 
Ip = 15 mA; Vps = 10 V; +Vq2-5 = 4 V; f = 200 MHz F typ. 1,2 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-103. 
0,7 max 
>| + 


(2) 


type number marking 
(3) 92 —* ri 


(4) 94 i 


ia 81min —-——> 


a <+—— 0,24 max <+—— 6,8max ——-> 


>! 1,2 max ~< 17,4 min al 


7Z75914 
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BF982 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage Vos max. 20 V 
Drain current (d.c. or average) Ip max. 40 mA 
Gate 1 - source current +lg7- max. 10 mA 
Gate 2 - source current +1g2. max. 10 mA 
Total power dissipation up to Tamb = 75 OC Prot max. 225 mW 
Storage temperature Tstg —65 to +150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on the printed-circuit board (see Fig. 2) Rthj-a = 335 K/W 


Dimensions in mm 


7277414 


(1) Connection made by a strip or Cu wire. 


Fig. 2 Single-sided 35 um Cu-clad epoxy fibre-glass printed-circuit board, thickness 1,5 mm. Tracks are 
fully tin-lead plated. Board in horizontal position for Ry, measurement. 


214 November 1982 


Silicon n-channel dual gate MOS-FET 


STATIC CHARACTERISTICS 
Gate cut-off currents 
+VGq1-s = 7 V; VG2-S = Vps = 0 
tVG2-s=7 Vi Vq1-S= Vos = 9 
Gate-source breakdown voltages 
+1g1-ss = 10 mA; VG2.5 = Vps = 0 
tlqa-ss = 10 mA; VG1-s = Vps = 0 
Gate-source cut-off voltages 
Ip = 20 uA; Vps= 10 V;+VG25=4V 
Ip = 20 vA; Vps= 10 V; Ve1-s5 = 0 


DYNAMIC CHARACTERISTICS 


*1G1-SS 
+1G2.SS 


+V(BR)G1-SS 
tV(BR)G2-SS 


—V(P)G1-S 
—V(P)G2-S 


VV NN 


AA 


BF982 


25 nA 
25 nA 


Measuring conditions (common source): |p = 15 MA; Vps = 10 V; + VG2-5 = 4 V; Tamb = 25 OC 


Transfer admittance at f = 1 kHz 


Input capacitance at gate 1; f = 1 MHz 
Input capacitance at gate 2; f = 1 MHz 
Feedback capacitance at f = 1 MHz 
Output capacitance at f = 1 MHz 

Noise figure at f = 200 MHz; Gs = 2 mS 


lYfs 


Cig1-s 
Cig2-s 
Crs 


Cos 
EF 


> 


typ. 
typ. 
‘typ. 
typ. 
typ. 
typ. 


20 mS 
25 mS 


4,0 pF 
1,7 pF 
30 fF 
2,0 pF 
1,2 dB 
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SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic SOT-143 microminiature envelope with source and 
substrate interconnected. This MOS-FET tetrode is intended for use in u.h.f. applications in television 
tuners. The device is also suitable for use in professional communication equipment. 


The device is protected against excessive input voltage surges by integrated back-to-back diodes between 
gates and source. 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 20 V 
Drain current (peak value) lpm max. 30 mA 
Total power dissipation up to Tampb = 60 9C Prot max. 200 mW 
Junction temperature Tj max. 150 °C 
Transfer admittance at f = 1 kHz 
Ip =7 mA; Vps = 10 V;+ Ve2-5=4V \Yfs| typ. 12 mS << 
Feedback capacitance at f = 1 MHz 
Ip =7 mA; Vps = 10 V;+VG2.5=4V Crs __—ityp. 25 fF 
Noise figure at Gg = 2 mS <_— 
-Ip =7 mA; Vps = 10 V; + Vg2.5 = 4 V; f = 800 MHz F typ. 2,8 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-143. BF989 = M89 
0,150 
0,090 


=10,.2 | A1B (2) 


(3) 92 
(4) 94 


Wy | (1) 
yl | 0 0,1 (™) A |B | 


7285014.6 
TOP VIEW 


(1) Also available in 0,1 — 0,2 mm version. 


See also So/dering recommendations. 
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BF989 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Drain current (d.c. or average) 

Drain current (peak value) 

Gate 1 - source current 

Gate 2 - source current 

Total power dissipation up to Tap = 60 OC* 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air* 


_ STATIC CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 


Gate cut-off currents 
*V@1-s=5 V; VG2-s = Vps = 9 
+ Vg2.5 =5 V; VG1-s = Vos = 0 


Drain current 


Vps = 10 V; Ve1-5 = 0; + Ve2.5=4V; Tj = 25 9C 
Gate-source breakdown voltages 

+ 1G1-ss = 10 mA; Vg2-5 = Vps = 0 

+ 1G2-Ss = 10 mA; Vq1-s = Vos = 0 
Gate-source cut-off voltages 

Ip = 20 vA; Vps= 10 V;+Ve2.5=4V 

Ip = 20 vA; Vos = 10 V; VG1-5 = 0 


DYNAMIC CHARACTERISTICS 


Vpbs 

ID 

IDM 
+1G1-S 


+ 1G1-SS 
t 1G2-ss 


Ipss 


+ V(BR)G1-SS 
+ V(BR)G2-SS 


—V(P)G1-S 
—V(P)G2-S 


max. 20 
max. 20 
max. 30 
max. 10 
max. 10 
max. 200 
—65 to + 150 
max. 150 
= 460 
< 50 
< 50 

2 to 20 

6 to 20 

6 to 20 
< 2,7 
< 2,7 


V 
mA 
mA 
mA 
mA 
mW 
oC 
oC 


K/W 


Measuring conditions (common source): |p = 7 MA; Vps = 10 V; + Vga2-s = 4 V; Tamb = 25 OC 


Transfer admittance at f = 1 kHz 


Input capacitance at gate 1; f = 1 MHz 
Input capacitance at gate 2; f = 1 MHz 
Feedback capacitance at f = 1 MHz 
Output capacitance at f = 1 MHz 
Noise figure at Gg = 2 mS 


f = 200 MHz 
f = 800 MHz 


| ¥fs | 


Cigt -S 
Cig2-s 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm. 
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> 9,5 
typ. 12 
typ. 1,8 
typ. 1,0 
typ. 25 
typ. 0,9 
typ. 1,6 
typ. 2,8 


mS 
mS 


pF 
pF 
fF 
pF 


dB 
dB 


BF990 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic microminiature envelope with source and substrate 
interconnected, intended for u.h.f. applications, such as u.h.f. television tuners and professional commu- 
nication equipment. 

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 


QUICK REFERENCE DATA 


a erent en tenes ne titinttn Alahe sare ninennsteemesrar 


Drain-source voltage Vps max. 18 V 
Drain current (average) ID(AV) max. 30 mA 
Total power dissipation up to Tamp = 60 OC Prot max. 200 mW 
Junction temperature Tj max. 150 9C 
Transfer admittance at f = 1 kHz | 
Ip = 10 mA; Vps = 10 V;+ V695=4V lYfsl typ. 19 mS _— 
Feedback capacitance at f = 1 MHz 
Ip = 10 MA; Vps = 19 V;+ Ve9.3 = 4 V Crs typ. 25 fF 
Noise figure at optimum source admittance 
Ip = 10 mA; Vps = 10 V; + VG2-5 = 4 V; f = 800 MHz F typ. 2,8 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-143. BF990 = M90 
0,150 
0,080 
Ve =]0,2@l a] B| 
i (2) 
Py | 
(1) (3) 92 
01 
10° —P>| j<«—. ’ 
max Max (4) 94 
(ae \ 10° 
‘ \ oe 
s, b 
Pe ere eh (1) 
max 30° 
max 
7285014.6 —_ 


TOP VIEW 


(1) Also available in 0,1 — 0,2 mm version. 


See also So/dering recommendations. 


July 1985 219 


BF990 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage Vps max. 18 V 
Drain current (average) ID(AV) max. 30 mA 
Gate 1 source current fleas max. 10 mA 
Gate 2 source current +1625 max. 10 mA 
Total power dissipation up to Tamp = 60 9C* Prot max. 200 mW 
Storage temperature Tstg —65 to+ 150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to ambient in free air* Rthj-a = 460 K/W 


7288768 


Fig. 2 Power derating curve. 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Silicon n-channel dual gate MOS-FET BF990 


STATIC CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 


Gate cut-off currents 


gate 1; 

+Vo61s5=7V;: V62-5 = Vps =0 t161-s5 < 25 nA 

gate 2; 

+VG62-5=7V;V61s5 = Vps =0 + 1G62.Sss a 25 nA 
Gate-source breakdown voltages 

gate 1; 

+ 1G1-Ss = 10 mA; Vg2-s = Vps = 0 £V(BR)GI-SS > 8 V 

gate 2; 

+ IG2-ss = 10 MA; Vg1-s = Vps = 0 tV(BR)G2SS > 8 V 
Gate-source cut-off voltages 

gate 1; 

Ip = 20 uA; Vps = 10 V;+Ve9s5=4V —V(P)G1-S < 1,3 V 

gate 2; 

Ip = 20 vA; Vps = 10 V; VG1-5 = 9 —-V(P}G2-S < 1,1 V 


DYNAMIC CHARACTERISTICS 
Measuring conditions (common source): Ip = 10 mA; Vps = 10 V;+ Ve2.5 = 4 V: Tamp = 25 OC 


Transfer admittance at f = 1 kHz lY fs! | a Caer ee 
typ. 19 mS | 

Input Capacitance at gate 1; f = 1 MHz Cigt-s typ. 3 pF 

Input Capacitance at gate 2; f = 1 MHz Cig2-s typ. 2,6 pF as 

Feedback capacitance at f = 1 MHz Crs typ. 25 fF 

Output capacitance at f = 1 MHz Cos typ. 1,2 pF 

Noise figure at f = 800 MHz; Gg = 5 mS F typ. 2,8 dB = 
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BF991 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic SOT-143 microminiature envelope with source and 
substrate interconnected. This MOS-FET tetrode is intended for use in v.h.f. applications, such as v.h.f. 
television tuners and f.m. tuners. The device is also suitable for use in professional communication 
equipment. 


The device is protected against excessive input voltage surges by integrated back-to-back diodes between 
gates and source. 


QUICK REFERENCE DATA 


nT ne ee ee ea en netnain ems dmmeeenemeneeeneeemnemmnemaaneeepennenemnoeemmteneenemnenaemmmentanmeneenemeenemmneninenmnennenemnenmmiamnenmmmmmnanmal 


Drain-source voltage Vps max. 20 V 
Drain current Ip max. 20 mA 
Total power dissipation up to Tamb = 60 9C Prot max. 200 mW 
Junction temperature Tj max. 150 °C 
Transfer admittance at f = 1 kHz 
Ip = 10 mA; Vps = 10 V; + Ve2.5 =4 V [Vfs| typ. 14 mS + 
Feedback capacitance at f = 1 MHz 
Ip = 10 mA; Vps = 10 V;+VEG25=4V Crs typ. 20 fF 
Noise figure at optimum source admittance 
Ip = 10 mA; Vps = 10 V; + VG2-5 = 4 V; f = 200 MHz F typ. 0,7 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-143. Reet fe an 21010 Sr ere BF991 = M91 
i 0,150 
0,090 
in ep2olals 
/ (2) 
ry 
° sliesOt” (3) 92 
has max 1,4 20 (4) 94 
y bz max 
ee \ 10° 


Peon ‘ 


7285014.6 


TOP VIEW 
(1) Also available in 0,1 — 0,2 mm version. 


See also So/dering recommendations. 
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BF991 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Drain current (d.c. or average) 

Drain current (peak value) 

Gate 1 - source current 

Gate 2 - source current 

Total power dissipation up to Tamb = 60 9C* 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air* 


STATIC CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 
Gate cut-off currents 

*VG1-§=5 V; Vga-s = Vps = 0 

+ VG2-s = 5 V; VG1-s = Vps = 9 
Drain current 

Vps = 10 V; Vg1-s = 0; + Vg2-5 = 4 V; Tj = 25 OC 
Gate-source breakdown voltages 

+ 1G1-ss = 10 mA; Vg2-s = Vps = 0 

+ IGa-ss = 10 mA; VG1-s = Vps = 0 
Gate-source cut-off voltages 

Ip = 20 vA; Vps=10V;+VEG625=4V 

Ip = 20 uA; Vps = 10 V; Vg1-5 = 0 


DYNAMIC CHARACTERISTICS 


Vos 
ID 

IDM 
+1G1-5 


+ 1G1-SS 
+ 1G2-Ss 


IDSs 


+ V(BR)G1-SS 
+ V(BR)G2-SS 


—V(P)G1-S 
—V(P)G2-S 


max. 20 
max. 20 
max. 30 
max. 10 
max. 10 
max. 200 
—65 to + 150 
max. 150 
= 460 
< 50 
< 50 

4 to 25 
> 6 
> 6 
< 2,5 
< 2,5 


Measuring conditions (common source): Ip = 10 mA; Vps = 10 V; + Vg2-5 = 4 V; Tamb = 25 OC 


Transfer admittance at f = 1 kHz 


Input capacitance at gate 1; f = 1 MHz 
Input capacitance at gate 2; f = 1 MHz 
Feedback capacitance at f = 1 MHz 
Output capacitance at f = 1 MHz 


Noise figure 
f = 100 MHz; Gg=1mS 


f = 200 MHz; Gs = 2 mS 

Transducer gain ** 
f = 100 MHz; Gs = 1 mS; Gy = 0,5 mS 
f = 200 MHz; Gs = 2 mS; G, = 0,5 mS 


* 


** Crystal mounted in a SOT-103 envelope. 
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Cig1-s 
Cig2-s 
Crs 


Gtr 
Gtr 


Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm. 


> 

typ. 
typ. 
typ. 


10 
14 


2,1 
1,0 


mS 
mS » 


BF992 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic SOT-143 microminiature envelope with source and 
substrate interconnected. This MOS-FET tetrode is intended for use in v.h.f. applications, such as v.h.f. 
television tuners, FM tuners with a 12 volt supply voltage. The device is also suitable for use in profess- 
ional communication equipment. 


The device is protected against excessive input voltage surges by integrated back-to-back diodes between 
gates and source. 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 20 V 
Drain current Ip max. 40 mA 
Total power dissipation up to Tampb = 60 °C Prot max. 200 mW 
Junction temperature Tj max. 150 °C 
Transfer admittance at f = 1 kHz 

Ip = 15 mA; Vps=10V;+V6e25=4V [Yfs | typ. 25 mS —. 
Feedback capacitance at f = 1 MHz 

Ip =15 mA; Vps=10V;+Ve2s5=4V Crs typ. 30 fF 
Noise figure at Gs = 2 mS 

Ip = 15 mA; Vps = 10 V; + Ve2-5 = 4 V; f = 200 MHz E typ. 1,2 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-143. 3,0 BF992 = M92 

0,150 
0,090 
i (2 
d 
e [| AR ax” 
max 
aay \ 19° 
i ~ f max 
s,b 


(1) 


7Z85014.6 
TOP VIEW 


(1) Also available in 0,1 —.0,2 mm version. 


See also So/dering recommendations. 
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BF992 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Drain-source voltage Vps 

Drain current (d.c. or average) Ip 

Gate 1 - source current +161-S 

Gate 2 - source current +162. 

Total power dissipation up to Tampb = 60 9C* Prot 

Storage temperature T stg 

Junction temperature Tj 


THERMAL RESISTANCE 


From junction to ambient in free air* Rth j-a 


STATIC CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 


Gate cut-off currents 


tVGq1-S=/V;VG2-5 = Vps = 9 +1G1-SS 

+VG2-5=/V;VG1-5 = Vps = 9 + 1G2-SS 
Gate-source breakdown voltages 

+ 1G1-ss = 10 mA; Vq2-5 = Vps = 0 + V(BR)G1-SS 

+ 1G2-ss = 10 MA; VG1-5 = Vpsg = 0 + V(BR)G2-SS 
Gate-source cut-off voltages 

Ip = 20nA; Vos = 10V; + Vg2s5=4V —V(P)G1-S 

Ip = 20 nA; Vps = 10 V; Vg1-5 = 0 7 —V(P)G2-S 


DYNAMIC CHARACTERISTICS 


max. 20 
max. 40 
max. 10 
max. 10 
max. 200 
—65 to + 150 
max. 150 
= 460 
< 25 
< 25 
> 8 
> 8 

0,2 to 1,3 

0,2 to 1,1 


V 
mA 
mA 
mA 
mW 
o¢ 
9C 


K/W 


nA 
nA 


Measuring conditions (common source): |p = 15 mA; Vps = 10 V; + VG2.5 = 4 V; Tamb = 25 OC 


Transfer admittance at f = 1 kHz | Yfs | 
Input capacitance at gate 1; f = 1 MHz Cig1-s 
Input capacitance at gate 2; f = 1 MHz Cig2-s 
Feedback capacitance at f = 1 MHz Crs 
Output capacitance at f = 1 MHz Cos 
Noise figure at f = 200 MHz; Gg = 2 mS F 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm. 
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20 
25 


4 
1,7 


30 
40 


2 
1,2 


mS 
mS 


pF 
pF 


fF 
fF 


pF 
dB 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic microminiature envelope with source and substrate 
interconnected, intended for u.h.f. and v.h.f. applications, such as u.h.f./v.h.f. television tuners and 
professional communication equipment. 


This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 20 V 
Drain current (average) ID(AV) max. 30 mA 
Total power dissipation up to Tampb = 60 °C Prot max. 200 mW 
Junction temperature Ty max. 150 °C 
Transfer admittance at f = 1 kHz 
Ip = 10 mA; Vps = 15 V;+ Ve695=4V lYts| typ. 17 mS —— 
Feedback capacitance at f = 1 MHz 
Ip = 10 mA; Vps = 15 V;+ Ve25=4V Crs typ. 25 fF 
Noise figure at optimum source admittance 
Ip = 10 mA; Vps = 15 V; + VG2-5 = 4 V; f = 200 MHz F typ. 1,5 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-143. 3.0 BF994 = M94 
0,150 
0,090 
//~ 
(2) 
d 
410° —P>| |< Ok ay 
ae max 
‘ae | \ 10° 
i \ f max 
b 
reas AL Nv (4) 
max 30° 
max 
7Z85014.6 eo. 


TOP VIEW 


(1) Also available in 0,1 — 0,2 mm version. 


See also So/dering recommendations. 
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BF994 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 
Drain current (average) 
Gate 1 source current . 
Gate 2 source current 


Total power dissipation up to Tamp = 60 °C* 


Storage temperature 
Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air* 


Fig. 2 Power derating curve. 


7288768 


Vps 
ID(AV) 
+1G1-S 
+ 1G2-s 
Prot 
T stg 


Tj 


Rth j-a 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm. 


October 1982 


max. 20 
max. 30 
max. 10 
max. 10 
max. 200 
—65 to + 150 
max. 150 
= 460 


K/W 


Silicon n-channel dual gate MOS-FET 


STATIC CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 
Gate cut-off currents 

gate 1; 

+VG1-S=5 V; VGa2-s = Vps = 9 

gate 2; 

+ VG2-s5=5V; VG1-s = Vos = 9 
Gate-source breakdown voltages 

gate 1; 

+ 1G1-ss = 10 mA; VG2-s = Vps = 0 

gate 2; 

+ 1G2-ss = 10 mA; VG1.5 = Vps =9 
Gate-source cut-off voltages 

gate 1; 

Ip = 20 vA; Vps = 15V;+VE25=4V 

gate 2; 

Ip = 20 nA; Vos = 15 V; VG1-5 = 9 
Drain-source cut-off voltage 

Vps = 15 V;VGas5=4V 


DYNAMIC CHARACTERISTCS 


+ 1G1-Ss 


+ IG2-ss 


+ V(BR)G1-SS 


+ V(BR)G2-SS 


—V(P)G1-S 
—V(P)G2-S 


[pss 


BF994 


50 


50 


6 to 20 


6 to 20 


2 to 20 


nA 


nA 


mA 


Measuring conditions (common source): Ip = 10 mA; Vps = 15 V; + VGa.s5 = 4 V; Tamb = 25 OC 


Transfer admittance at f = 1 kHz 


Input capacitance at gate 1; f = 1 MHz 
Input capacitance at gate 2; f = 1 MHz 
Feedback capacitance at f = 1 MHz 
Output capacitance at f = 1 MHz 


Noise figure at f = 200 MHz; Gg = 2 mS 


Power gain at Gg = 2 mS 
G, = 0,5 mS, f = 200 MHz 


lyts| 


Cig1-s 
Cig2-s 


> 


typ. 
typ. 
typ. 


15 
17 


2,5 
1,2 
25 
1,0 


1,5 
2,8 


25 
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mS 
mS 


pF 
pF 


229 


BF996 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic microminiature envelope, with source and substrate 
interconnected, intended for u.h.f. applications, such as television tuners and professional communi- 
cation equipment. 

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 


QUICK REFERENCE DATA 


Drain-source voltage Vos max. 20 V 
Drain current (average) ID(AV) max. 30 mA 
Total power dissipation up to Tapp = 60 °C Prot max. 200 mW 
Junction temperature | Tj max. 150 °C 
Transfer admittance at f = 1 kHz 

Ip = 10 mA; Vps = 15 V;+ V6.5 =4V lY fs typ. 17 mS a 
Feedback capacitance at f = 1 MHz 

Ip = 10 mA; Vps = 15 V;+Veo-5 =4V Crs typ. 25 fF 
Noise figure at optimum source admittance 

Ip = 10 mA; Vps = 10 V; + VGo2-5 = 4 V; f = 800 MHz F typ. 2,8 dB 

Ip = 10 mA; Vps = 15 V;+ VG2-5 = 4 V; f = 200 MHz F typ. 1,5 dB 
MECHANICAL DATA | Dimensions in mm Marking code 
Fig. 1 SOT-143. BF996 = M96 


0,150 
0,090 
Ss 
if 2 
ZL | 
max max (4) 94 
ae \ 49° H 
i \ f max H 
s,b 


(1) 


7Z85014.6 
TOP VIEW 


(1) Also available in 0,1 — 0,2 mm version. 


See also So/dering recommendations. 
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BF996 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 
Drain current (average) 
Gate 1 source current 
Gate 2 source current 


Total power dissipation up to Tamp = 60 OC* 


Storage temperature 
Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air* 


Vpbs 
ID(AV) 
+1G1- 
+1G2-S 
Prot 
T stg 


Tj 


Rth j-a 


7288768 


100 


Tamb ( 6 ) 


Fig. 2 Power derating curve. 


200 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm. 
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October 1982 


max. 20 
max. 30 
max. 10 
max. 10 
max. 200 
—65 to + 150 
max. 150 

460 


Silicon n-channel dual gate MOS-FET 


STATIC CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 
Gate cut-off currents 
gate 1; 
+Vq@1-S=5V;VG2-s = Vps = 0 
gate 2; 
+VGa-s =9 V; VG1-s = Vps =0 
Gate-source breakdown voltages 


gate 1; 

+1G1-Ss = 10 mA; VG2-s = Vps = 0 

gate 2; 

+ IGa-ss = 10 mA; VG1-s = Vps = 9 
Gate-source cut-off voltages 

gate 1; 

Ip = 20 wA; Vps =15V;+VGas5=4V 

gate 2; 

Ip = 20 vA; Vps = 15 V; VG1-5 = 0 
Drain-source cut-off voltage 

Vos =15V;VGas5=4V 


DYNAMIC CHARACTERISTICS 


+161-SS 


+ 1G2-Ss 


+ V(BR)G1-SS 


+ V(BR)G2-SS 


—V(P)G1-S 
—V(P)G2-S 


IDss 


BF996 


2 to 20 


nA 


nA 


mA 


Measuring conditions (common source): Ip = 10 mA; Vps = 15 V; + VG2_5 = 4 V; Tamb = 25 OC 


Transfer admittance at f = 1 kHz 


input capacitance at gate 1;f = 1 MHz 
Input capacitance at gate 2; f = 1 MHz 
Feedback capacitance at f = 1 MHz 
Output capacitance at f = 1 MHz 
Noise figure : 

at Go = 2 mS, f = 200 MHz 

at Go = 2 mS, f = 800 MHz 
Power gain 


Gs =2 mS, G, = 0,5 mS, f = 200 MHz 
Gs =2 mS, G, = 1,0 mS, f = 800 MHz 


lYfsl 


Cigi-s 
Cig2-s 


> 


typ. 
typ. 
typ. 
typ. 
typ. 


15 
17 


2,2 
1,1 
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mS 
mS 


N-CHANNEL INSULATED GATE MOS-FET 


Depletion type field-effect transistor in a TO-72 metal envelope with the substrate connected to the case. 
It is intended for linear applications in the audio as well as the i.f. and v.h.f. frequency region, and in 
cases where high input impedance, low gate leakage currents and low noise figures are of importance. 


QUICK REFERENCE DATA 


Drain-substrate voltage VDB max. 30 V 
Gate-substrate voltage (continuous) +VGBR max. 10 V 
Drain current 

Vos = 15V; Ves =0 Ipss 10 to 40 mA 
Transfer admittance . 

Ip=5 mA; Vps = 15 V; f= 1 kHz | Yfs| > 6 mS <-_— 
Feedback capacitance 

Ip =5mA; Vps = 15 V; f= 1 MHz Cre < 0,7 pF 


Noise figure at f = 200 MHz 
Ip = 5 mA; Vps = 15 V; Tamp = 25 OC 


Equivalent noise voltage at f = 1 kHz 

Ip = 5 mA; Vps = 15 V; Tamb = 25 OC V»/VB typ. 100 nVA/Hz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 


d 
A Y 0,54 
b 48 prior 
g max 
v 


Be ile 12,7 min ——®! 72604133 


(1) = substrate (b) connected to case 
Accessories: 56246 (distance disc). 


Note 

To safeguard the gates against damage due to accumulation of static charge during transport or hand- 
ling, the leads are encircled by a ring of conductive rubber which should be removed just after the 
transistor is soldered into the circuit. 
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BFR29 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-substrate voltage 

Source-substrate voltage 

Gate-substrate voltage (continuous) 

Repetitive peak gate to all other terminals wontage 
Vsp = Vpp = 0; f > 100 Hz 

Drain current (d.c.) 

Drain current (peak value) ty = 20 ms; 6 = 0,1 

Total power dissipation up to Tamp = 25 °C 

Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 


May 1980 


VDB 
VSB 
+Vop 


VG—N 


max. 30 
max. 30 
max. 10 
max. 15 
min. —15 
max. 20 
max. 50 
max. 200 
—65 to + 125 
max. 125 
= 500 


K/W 


N-channel insulated gate MOS-FET BFR29 


CHARACTERISTICS ps2 °C unless otherwise specified 
Gate currents; Vgc = 0 
~Vcs = 10 V; Vpsg =0 -IGss as 10 pA 
Vos = 10 V; Vps = 0 IGSS < 10 pA 
“Vacs = 10 V; Vps = 0; Tj = 125°C ~Iogss < 40 pA 
Vas = 10 V; Vps = 0; Tj = 125°C Iass < 200 pA 
Bulk currents; VGR = 0 
-Vep = 30 V; Is =0 -Ippo a 10 pA 
-Vps = 30 V;Ip =0 ~Ipso 2 10 uA 
Drain current 
Vps = 15 V; Vas = 0 Ipss 10to 40 mA 
Gate-source voltage 
Ip = 100 nA; Vos =15V -VGS 0.5to3.5 V 
Gate-source cut -off voltage 
Ip = 100 nA ; VpDs =15V ~Vipycs os 4 WV 
y parameters Typ = 25 6 
Ip = SmA; Vps=15 V 
Transfer admittance at f=1 kHz lVfs | > 6 mS 
Output admittance at f= 1 kHz [Yos| < 0.4 mS 
Input capacitance at f= 1 MHz Cig < > pF 
Feedback capacitance at f = 1 MHz Crs < 0.7 pF 
Output capacitance at f=1 MHz Cos 3 pF 
Noise figure at f = 200 MHz T, 4 = 25 °C 
Ip =5 mA; Vps = 15 V 
Gs = 1 mS; Bs = Bsopt F i 5 dB meer 
, - 920 
Equivalent noise voltage T,.., = 25 ~C _ 
Ip = 5 mA; Vpg = 15 V; £ = 120 Hz Vn/VB typ. 300. nv/VHz 
f= 1kHz Vn/VB typ. 100 nv/VHz 
f= 10 kHz Vi/VB typ. 35s nV/ Viz 
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N-channel insulated gate MOS-FET 
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BFR29 
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N-channel insulated gate MOS-FET BFR29 
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SILICON N-CHANNEL DUAL IG-MOS-FET 


Depletion type field-effect transistor in a TO-72 metal envelope with source and substrate connected to 
the case, intended for a wide range of v.h.f. applications, such as v.h.f. television tuners, f.m. tuners, as 
well as for applications in communication, instrumentation and control. 


This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 7 


The tetrode configuration, a series arrangement of two gate controlled channels, offers: 

a) very low feedback capacitance providing the possibility of more than 40 dB gain control in r.f. 
amplifiers requiring negligible a.g.c. power. 

b) excellent signal handling capability over the entire gain control range. 

c) low noise figure combined with high gain. 


QUICK REFERENCE DATA 


Drain-source voltage ; Vps max. 20 V 

Drain current Ip max. 50 mA 
Total power dissipation up to Tamph = 25 PC Prot max. 300 mW 
Junction temperature Tj max. 175 OC 


Transfer admittance at f = 1 kHz 

Ip = 10 mA; Vps = 10 V;+VG2-5=4V lYfs | typ. 15 mS <— 
Feedback capacitance at f = 1 MHz 

Ip = 10 MA; Vps = 10 V;+VeGo-5=4V Crs typ. 30 fF 


Noise figure at optimum source admittance 
Ip = 10 mA; Vps = 10 V;+Ve9-5 =4V 


Gs = 1,2 mS; —Bs = 5,7 mS; f = 200 MHz F typ. 2,3 dB + 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 


Source and substrate connected to the case. 


(2) 
d 
(3) a9 4 Yost 
48 max 
(4) 94 max 
v 
eis lee: 12,7 min ———e! 7273156. 
s,b 
(1) 


Accessories: 56246 (distance disc). 
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BFR84 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 


Drain current (d.c. or average) 
Drain current (peak value) 
Gate l-source current 


Gate 2-source current 
Total power dissipation up to Tamb = 25 °C 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


—e From junction to ambient in free air 
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Vps 


max. 20 
max, 50 
max, 100 
max. LO 
max. 10 
max. 300 
-65 to +175 
max. 175 
= G5 


V 


mW 


oC 


oC 


K/mW 


Silicon N-channel dual 1|G-MOS-FET 


STATIC CHARACTERISTICS 


Gate cut-off currents 


+VG1-s =5 V; VG2-s = Vps = 0 +IG1-SS = 10 nA 
tVG1-s = 5 V; Vga-s = Vps = 0; Tj = 150 °C tIqay1-ss < 10 pA 
+VG2-S =5 V; VG1-S = Vps = 0 +1G2-Ss < 10 nA 
+VG2-S =5 V; VG1-S = Vps = 0; Tj = 150 9C tIq9-ss < 10 pA 
Gate-source breakdown voltages 
+Igy-gg = 0,1 mA; Vqa-g = Vpg = 0 tV@R)GI-ss 6,0to20 V 
tlg2-sg = 0,1 mA; Vqqy-5 = Vps = 0 +V(BR)G2-SS 6,0to20 V 
Drain current 
Vos = 10 V;-Vqqy-g = 034+ VGo-g =4V Ings 20to55 mA J) 
Gate l-source voltage 
Ip = 10 mA; Vpg = 10 V:+Vqo-g = 4 V “Vos 0,6to2,1 V 
Gate-source cut-off voltages 
Ip = 10 pA ; Vps = 10 V;+ Ve2-5 = 4 V ~V(P)G1-S 1,5to 3,8 V 
Ip = 10 pA ; Vps = 10 V; Vg1-s = 0 —V(P)G2-S 1,5to3,4 V 


1) Measured under pulse conditions. 
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BFR84 


DYNAMIC CHARACTERISTICS 


Measuring conditions (common source): Ip = 10 mA; Vpg = 10 V; +Vga-g = 4 V; Tampb = 25 PC 


Transfer admittance at f = 1 kHz 


Input capacitance at f = 1 MHz 
Feedback capacitance at f = 1 MHz 
Output capacitance at f = 1 MHz 


Noise figure at optimum source admittance 


Gs = 0,95 mS; —Bs = 5,0 mS; f = 100 MHz 


Gs = 1,20 mS; —Bs = 5,7 mS; f = 200 MHz 


Cross modulation at f = 200 MHz 


Wanted signal at fg = 197,5 MHz 
Unwanted signal at fjnt = 202, 5 MHz 


Interference voltage at g] for K = 1% 


| Yes | 


Vint 


> 


typ. 
typ. 
typ. 


typ. 


typ. 


12 
15 


FE) 


30 


3,9 


100 


mS 
mS 


pF 
fF 


pF 


dB 


dB 
dB 


mv 1) 


1) Cross modulation is defined here as the voltage at g] of an unwanted signal with 80% 


modulation depth, giving 0, 8% modulation depth on the wanted signal (a.m. definition). 
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Silicon N-channel dual |G-MOS-FET BFR84 


7Z67775,1 
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BS107 


N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and intended for 
use as line current interuptor in telephone sets and for application in relay, high-speed and line-trans- 
former drivers. 


Features: 
® Direct interface to C-MOS, TTL, etc. 
@ High-speed switching. 


@ No secondary breakdown. 


QUICK REFERENCE DATA 


Drain-source voltage Vpbs max. 200 V 
Gate-source voltage 7 VGS max. 15 V 
Drain current (d.c.) ID max. 120 mA 
Total power dissipation up to T, = 25 OC Prot max. 500 mW 
Junction temperature Tj max. 150 °C 
Drain-source ON-resistance 

VGs =2,6V; ip =20mA RpSon max. 28 Q 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-92 variant. 


d 
oa 
! Y 
— 0,40 
rN aa 
g - min 
ae t 
$ 
—t— 5,2max —>\<+—— i247. on: 
+ 4s 
eu 


' 7Z270994.2 


diameter within 2,5max 
is uncontrolled ds 
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BS107 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (I1EC 134) 
Drain-source voltage Vpss max. — 200 V 
Drain-gate voltage VpcGs max. 200 V 
Gate-source voltage VGS max. 15 V 
Drain current (d.c.) . ID max. 120 mA 
Total power dissipation up to 

Te = 25 OC Prot max. 500 mW 
Storage temperature Tstg —55 to +150 °C 
Junction temperature Tj max. 150 OC 


THERMAL RESISTANCE 
From junction to ambient Rth j-a = 150 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Drain-source breakdown voltage 
VGs = 0; Ip = 100 vA V(BR)DS > 200 V 


Gate-source leakage current | 
Ves =15V;Vps =0 | GSoff < 10 nA 
Drain cut-off current a 
Vps = 130 V; Ves =0 IDss: < 30 nA 
Vps= 70V;VGs=0,2 V IDsSx < 1 pA 
Drain-source ON-resistance : sees 
VGs =2,6 V; Ip =20mA ; rDSon pe boners 
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N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and intended for 
use in relay, high-speed and line-transformer drivers. 

Features: 

@ Very low RDSon. 

@ Direct interface to C-MOS, TTL, etc. 

® High-speed switching. 


@ No secondary breakdown. 


QUICK REFERENCE DATA 


Drain-source voltage Vos max. 60 V 
Gate-source voltage VES max. 15 V 
Drain current (d.c.) Ip max. 500 mA 
Total power dissipation up to 

Tamb = 25 °C Prot max. 830 mW «— 
Junction temperature Tj max. 150 °C 
Drain-source ON-resistance 

VG6s=10V; Ip = 200 mA RDSon max. 5 Q 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-92 variant. 


y 0,40 

4 min 
+ '5,2M0% 12 mn ee 

4 0,49 

A max 


' 7Z270994.2 


diameter within 2,5 max | 
is uncontrolled oe 
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BS170 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Drain-gate voltage 

Gate-source voltage 

Drain current (d.c.) at T, = 25 OC 

Total power dissipation up to 
Tamb = 25 °C 

Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Drain-source breakdown voltage 
VGs =0; Ip = 100 wA 
Gate threshold voltage 
Ves = Vos; Ip =1mA 
Gate-source leakage current 
VGs=15V;Vps=0 
Drain cut-off current 
Vps = 25 V; VGés=0 
Drain-source ON-resistance * 
VG6s=10V;!p = 200 mA 


Forward transconductance * 
Vps = 10 V;!p = 200 mA; 
f=1kHz 


Capacitances at f = 1 MHz 
Vps = 10V;VGs=90 


Switching times at |p = 200 mA 
Ip = 200 mA; Vps = 50 V; 


Vgg=0to 10V 


* ty = 80 us; 5 = 0,01. 
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Vpbs 
VDG 
VGS 
ID 


V(BR)DS 


VGS(th) 


IGSoff 
Ipss 


rDSon 


Ofs 


max. 


max. 


max. 


max. 


max. 


60 
60 
15 
500 


830 
—55 to +150 


150 


150 


60 
90 


0,8 
3,0 

10 
0,5 


3,5 
5,0 


200 


BSD10 
BSD12 


MOSFET N-CHANNEL DEPLETION SWITCHING TRANSISTORS 


Symmetrical insulated-gate silicon MOS field-effect transistor of the N-channel depletion mode type. 
The transistor is sealed in a TO-72 envelope and features a low ON-resistance and low capacitances. 


The transistor is protected against excessive input voltages by integrated back-to-back diodes between 
gate and substrate. 

Applications: 

@ analog and/or digital switch 

@ switch driver 

® convertor 

® chopper 


QUICK REFERENCE DATA 


Drain-source voltage Vos 
Gate-source voltage Vos 
Drain current (d.c.) ID 
Total power dissipation up to 
Tamb = 25 OC (free air) Prot max. 275 mW 
Junction temperature Tj max. 125 oC 


Drain-source ON-resistance 
Vos = 10V; Vsp =0; Ip =1mA Rpson < 30 92 
Feedback capacitance | 
Ves = Ves=—5V; 


Vos = 10 V; f= 1 MHz Cres typ. 0,6 pF 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 

ry Yost 
48 max 
max 
Yt 
eee 
aS) 214 12,7 min ae 


(1) Substrate (pb) connected to case. 
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BSD10 . 
BSD12 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 
Source-drain voltage 
Drain-substrate voltage 


Source-substrate voltage 


Gate-substrate voltage 


Gate-source voltage 


Drain current (d.c.) 


Total power dissipation up to 
Tamb = 29 OC in free air 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient 


CHARACTERISTICS 
Tamb = 29 °C unless otherwise specified 


Drain-source breakdown voltage 
Vos= Vps=—5 Vi ls =10nA 
Source-drain breakdown voltage 
VGop = VBp =—5 Vi Ip = 10nA 
Drain-substrate breakdown voltage 
Vop = 0; Ip = 10 nA; 
open source 
Source-substrate breakdown voltage 
VGp = 0; Is = 10 nA; 
open drain 
Drain-source leakage current 
Vos = Ves=—-5 V; Vps= 10V 
Source-drain leakage current 
VG6p = Veap = —5 V; Vsp = 10 V 
Gate-substrate leakage current 
Vopg = Vsp=0; Vep=t15V 


Forward transconductance at f = 1 kHz 
Vps = 10 V; Vsp = 0; Ig = 20mA 
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Vps 
VsD 
VDB 
VSB 


V(BR)DSX 


V(BR)SDX 


V(BR)DBO 


V(BR)SBO 
IDSoff 
ISDoff 
IGSoff 


Ofs 


typ. 


10 
10 
15 
15 


+15 
—15 


+15 
—30 


50 


275 


20 
20 
25 
25 
+15 
—15 
+15 
—40 


—65 to + 150 


125 


360 


BSD10 |BSD12 


10 
15 


See ee Se 


3 
> 


oe 


K/W 


MOSFET N-channel depletion switching transistors BSD10 


Gate-source cut-off voltage 

Vps = 10 V; Vsp = O; 

Is = 10uA —-ViP)GS < 2,0 V 
Drain-source ON-resistance 

Ip = 1mA; Vsp = 0 


Ves=5V rDSon YP. mi : 
typ. 15 Q 
Ves = 10V 'DSon e 20 Q 


Capacitances at f = 1 MHz (see Fig. 2) 
Vos= Ves=—-5V; Vps= 10V 


Feed-back capacitance Crss typ. 0,6 pF 
Input capacitance Ciss typ. 2,3 pF 
Output capacitance Coss typ. 1,9 pF 
Switching times (see Fig. 3) 
Vpop = 10 V; Vj =—5 toOV ton typ. 1,0 ns 
toff typ. 5,0 ns 
Cag 
d 
Cbd : Fig. 2 Capacitances model. 
Cys Ciss = Cgs + Cgg +t Cob 
Cop -_ Cogs = Cog +Cpq 
ct Crss = Cgq 
b= 


7290791 


INPUT 
502 0,1 hE 
Vop 


OUTPUT 
7290790 


7Z87626 


Fig. 3 Switching times and input and output waveforms; 
Rj = 50 2; t- < 0,5 ns; te << 1,0 ns; ty = 20 ns; 6 < 0,01. 
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BSD20 
BSD22 


MOSFET N-CHANNEL DEPLETION SWITCHING TRANSISTORS 


Symmetrical insulated-gate silicon MOS field-effect transistors of the N-channel depletion mode type. 


The transistor is sealed in a SOT-143 envelope and features a low ON-resistance and low capacitances. 


The transistor is protected against excessive input voltages by integrated back-to-back diodes between 


gate and substrate. 


Applications: 

® analog and/or digital switch 
@ switch driver 

@ convertor 

@ chopper 


QUICK REFERENCE DATA 


Drain-source voltage 


Gate-source voltage 


Drain current (d.c.) 
Total power dissipation up to Tamb = 25 CC 
Junction temperature 


Drain-source ON-resistance 
Vos =10V; Vsp=0;Ip=1mA 


Feed-back capacitance 


Vcs = Ves = —5 V: Vps = 10 V; f = 1 MHz 


MECHANICAL DATA 9150 
Fig. 1 SOT-143. 0,080 


0,1 
10° | |< ’ 
max moe 
i= A 49° 


(1) Also available in 0,1 — 0,2 mm version. 


TOP VIEW 


7Z85014.6 


230 mW 

125 oC 
30 Qd 
0,6 pF 


Dimensions in mm 


Marking code: 


BSD20 = M31 
BSD22 = M32 
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RATINGS _ | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage | Vps _ max. 

Source-drain voltage Vsp max. 

Drain-substrate voltage VDB max. 

Source-substrate voltage Vsp max. 

Gate-substrate voltage VGB max. 

Gate-source voltage VG6s max. 

Drain current (d.c.) ID max. 50 mA 
Total power dissipation up to Tampb = 25 OC * Prot max. 230 mW 
Storage temperature Tstg —65to+150 °C 
Junction temperature . Tj max. 125 oC 


THERMAL RESISTANCE 
From junction to ambient in free air * Rth j-a = 430 K/W 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 
Drain-source breakdown voltage 


Ves = Vas=—5 Vr Ig = 10nA V(BR)DSX » 
Source-drain breakdown voltage 
Vep = Vap = —5 V; Ip = 10 nA V(BR)SDX 
Drain-substrate breakdown voltage 
Vocp = 9; |p = 10 nA; open source V(BR)DBO 
Source-substrate breakdown voltage 
VGB = 9; Is = 10 nA; open drain V(BR)SBO 
Drain-source leakage current 
Ves = Vps=—5 V; Vps = 20 V IDSoff 
Source-drain leakage current 
VG6p = Vep = —5 V: Vsp = 20 V ISDoff typ. 1,0 nA 
Gate- substrate leakage current 
Vpp = Vsp = 0; Vop=t 15 V IGSoff < 10 nA 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,8 mm. 
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MOSFET N-channel depletion switching transistor BSD20 


BSD22 
Forward transconductance at f = 1 kHz > 10 mS 
Vos = 10 V; Vsp = 0; Ip = 20 mA Sfs typ. 15 mS 


Gate-source cut-off voltage 
Vps = 10 V; Vsp = 0; 
Is =10uA —-V(P)GsS < 2,0 V 

Drain-source ON resistance 
Ip = 1 mA; Vsp = 0; 


zs typ. 25 22 
VGs =5V ; FDSon ee 50 2 
, typ. 15 2 
VGs = 10V FDSon a 30 2 
Capacitances at f = 1 MHz 
Vos = Vgs=—-10V; Vps = 10V 
Feed-back capacitance Crsg typ. 0,6 pF 
Input capacitance Ciss typ. 1,5 pF 
Output capacitance Coss typ. 1,0 pF 
Switching times (see Fig. 2) 
Vpp = 10V;V;=5V | ton typ. 1,0 ns 
toff typ. 5,0 ns 


502 0,1 pF 
Vop |/-— Vo 
6302 
T.U.T. 
Vj 
502 
7 7 7290790 


Fig. 2 Switching times test circuit. 
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BSD?12 to 
BSD215 


MOSFET N-CHANNEL ENHANCEMENT SWITCHING TRANSISTORS 


Symmetrical insulated gate silicon MOS field-effect transistor of the N-channel enhancement mode type. 


These transistors are hermetically sealed in a TO-72 envelope and feature a low ON-resistance, high 
switching speed and low capacitances. 


The types BSD213 and BSD215 are protected against excessive input voltages by integrated back-to- 
back diodes between gate and substrate. 


Applications: 

@ analogue and/or digital switch 
® switch driver 

® converters 

@® choppers 


QUICK REFERENCE DATA 


BSD212 | BSD213 | BSD214 | BSD215 


Drain-source voltage Vps V 
Gate-source voltage VGs 

Drain current (d.c.) ID max. 50 mA 
Total power dissipation up to 

Tamb = 25 OC (free air) Prot max. 275 mW 
Drain-source resistance 

Ip =1mMA; Vsp =0; Veg =15V 'DSon_ tyP. 25 Q 
Feedback capacitance 

Vos = Ves =—15 V; 

Vps = 10 V; f= 1 MHz Cress typ. 0,6 pF 
Junction temperature Tj max. 125 OC 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 

; i Yost 
48 4max 
Rey max 
g s v 


sa | 
“max” 12,7 min 7276999 


(1) Substrate (b) connected to case. 
(2) Diode protection on types BSD213 and BSD215 only. 
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BSD212 to 
BSD215 | 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BSD212 | BSD213 | BSD214 | BSD215 


Drain-source voltage 
Source-drain voltage 
Drain-substrate voltage 
Source-substrate voltage 
Gate-substrate voltage 


Gate-source voltage 


Gate-drain voltage 


Drain current (d.c.) 


Total power dissipation up to 
Tamb = 25 °C (free air) 


Storage temperature 
Junction temperature 


THERMAL RESISTANCE 
From junction to ambient 


CHARACTERISTICS 


Vos 


VsB 


Rth j-a 


Tamb = 25 OC unless otherwise specified 


Drain-source breakdown voltage 
Vos = Ves =—5 V; lg =10nA 
Source-drain breakdown voltage 
Vep = Vep =—9 V; Ip = 10 nA 
Drain-substrate breakdown voltage 
VGpB = 9; Ip = 10 nA; 
open source 


Source-substrate breakdown voltage 
VGB = 9; Is = 10 nA; open drain 
Drain-source leakage current 
Vos = Ves=—-5 V; Vps = 10 V 
Vos = Ves =—5 V; Vps = 20 V 
Source-drain leakage current 
VGp= VBp=—5V; Vsp = 10 V 
VGp= VBep=—5 V; Vsp = 20 V 
Gate-substrate leakage current 
VpB = Vsp = 0; Vgp=+40V 
VpBp = Vsp = 0; VGB =+15V 
Threshold voltage 


Vos = V@s = VEsith) 
Vsp =O; Is=1uA 
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V(BR)DSX 


V(BR)SDX 


V(BR)DBO 
V(BR)SBO 


IDSoff 
IDSoff 


ISDoff 
ISDoff 


IGBs 
IGBS 


VGS(th) 


max. 
max. 
max. 
max. 
max. 


max. 


max, 


max. 


max. 


max. 


V 


50 


275 
—65 to + 175 
125 


360 


BSD212 | BSD213 | BSD214 | BSD215 


0,1 to 2,0 


< << << < 


BSD212 to 
BSD215 


MOSFET n-channel enhancement switching transistors 


BSD212 | BSD213 | BSD214 | BSD215 
Drain-source resistance 


Ip = 1,0 mA; Vsp =Q; 
Ves=5V - 'DSon 
Vgs=10V rDSon 


Ves=15V 'DSon 
Ves =25V 'DSon 


on YD NW 


DYNAMIC CHARACTERISTICS 
Forward transconductance at f = 1 kHz 15 


Vps = 10 V; Vsp = 0; Ip = 20 mA Ofs ~ 10 ms 
Capacitance at f = 1 MHz (see Fig. 2) 
Vos = Ves =—19 V; Vps = 10 V 
Feed-back capacitance Cress typ. 0,6 pF 
Input capacitance Cisg typ. 2,3 pF 
Output capacitance Coss _—itYP. 1,9 pF 
Cod 
d 
Cha 
b 
Chs 
g s 
Cob 


7287624 


Fig. 2 Capacitances model. 
Ciss = CGs + CGp + CGB 
Coss = CGp + Cap 

Crss = CGD 
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BSD212 to 
BSD215 


DYNAMIC CHARACTERISTICS (continued) 


Switching times (see Fig. 3) 
Vpp =10V;V;=5V | ton typ. 1,0 


toff typ. 5,0 


INPUT 
502 0,1 uF 
Vpp Ver 4 
6302 
T.U.T. 
Vj 
502 
OUTPUT 
y % 7287623 


Fig. 3 Switching times test circuit and input and output waveforms. 


Pulse generator: | 
R; = 502 
tr <0,5 ns 
ts <1,0ns 
tp = 20 ns 
6 <0,01 
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ns 
ns 
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BSS83 


MOSFET N-CHANNEL ENHANCEMENT 
SWITCHING TRANSISTOR 


Symmetrical insulated-gate silicon MOS field-effect transistor of the N-channel enhancement mode type. 
The transistor is sealed in a SOT-143 envelope and features a low ON resistance and low capacitances. 


The transistor is protected against excessive input voltages by integrated back-to-back diodes between 
gate and substrate. 

Applications: 

@ analog and/or digital switch 

® switch driver 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 10 V 
Source-drain voltage Vsp max. 10 V 
Drain-substrate voltage VpDB max. 15 V 
Source-substrate voltage Vsp max. 15 V 
Drain current (d.c.) ID max. 50 mA 
Total power dissipation up to Tamp = 25 OC Prot max. 230 mW 


Gate-source cut-off voltage 


Vps= Ves: Vsp = 0; > 0,1 V 

Ip=1yA ViPIGS 2,0 V 
Drain-source ON-resistance 

Ves = 10 V; Vsp = 0; Ip = 0,1 mA 'DSon a 45 2 
Feed-back capacitance 

Ves=Vps=—l5V; 

Vos = 10V; f= 1 MHz Crs typ. 0,6 pF 


MECHANICAL DATA 
SOT-143 (see Fig. 1). 


See also So/dering recommendations. 
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BSS83 


Fig. 1 SOT-143. 0,150 Dimensions in mm 


Marking code: 


BSS83 = M74 
3 
1 
4 2 
7Z287625A 
Bec 
(1) Also available in0Q,1 — 0,2 mm version. TOP VIEW 
RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Drain-source voltage Vos max. 10 V 
Source-drain voltage Vsp max. 10 V 
Drain-substrate voltage VpDB max. 15 V 
Source-substrate voltage VsB max. 15 V 
Drain current (d.c.) Ip max. 50 mA 
Total power dissipation up to Tampb = 25 °C* Prot max. 230 mW* 
Storage temperature T stg —65 to+150 °C 
Junction temperature Tj max. 125 °C 
THERMAL RESISTANCE 
From junction to ambient in free air* Rth j-a = 430 K/W* 
CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 
Drain-source breakdown voltage 
Vos = Ves =—5 Vi Ip = 10nA V(BR)DSX > 10 V 
Source-drain breakdown voltage 
Vep = Vap = —5 V; Ip = 10nA V(BR)SDX > 10 V 
Drain-substrate breakdown voltage 
Vcp = 0; |p = 10 nA; open source V(BR)DBO > 15 V 
Source-substrate breakdown voltage 
VcB = 0; Ip = 10 nA; open drain V(BR)SBO = 15 V 
Drain-source leakage current 
Ves = Ves=—2 V; Vps = 6,6 V IDSoff < 10 nA 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm. 
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MOSFET N-channel enhancement switching transistor BSS83 


Source-drain leakage current 


VGp = VBep = —2 V; Vsp = 6,6 V ISpoff < 10 mA 
Forward transconductance at f = 1 kHz 
Vos = 10 V; Veg = 0; Ip = 20 mA a ie 
DS ~ PMSBrU SD en Sfs typ. 15 mS 
Gate-source cut-off voltage S 01V 
Vos = Vos: VSB = O;IDp=1HA V(P)GS Pd 2.0 V 
Drain-source ON-resistance 
Ip = 0,1 mA; 
V6s=5V; Vsp=0 rDSon a 70 QQ 
Ves = 10 V; Vsp = 0 rDSon < 45 Q 
_ 7 typ. 80 22 
Vces = 3,2 V; Vsp = 6,8 V (see Fig. 4) 'DSon Z 120 2 
Gate-substrate zener voltages 
Vpop = Vsp = 9; -!c = 10uA V2(1) > 12,5 V 
Vos = Vsp = 0; +!G = 10uA V7(2) = 12,5 V 
Capacitances at f = 1 MHz 
Vos = Veas=—15 Vi Vps= 10 V 
Feed-back capacitance Crss typ. 0,6 pF 
Input capacitance Ciss typ. 1,5 pF 
Output capacitance Coss typ. 1,0 pF 
Switching times (see Fig. 2) 
Vpop = 10V; Vj; =5V ton typ. 1,0 ns 
toft typ. 5,0 ns 
Pulse generator: 
Rj = 500 
t < 0,5 ns 
te < 1,0 ns 
tp = 20 ns 
6 < 0,01 
INPUT 
502 0,1 uF 
Vpp t— Vo 
6302 
T.U.T. 
| 
502 
OUTPUT 
4 Ya 7287623 


7287626 


Fig. 2 Switching times test circuit and input and output waveforms. 
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BST70A 


N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and intended for use 
in relay, high-speed and line-transformer drivers. 


Features: 

@ Very low RpSon 

@ Direct interface to C-MOS, TTL, etc. 
@ High-speed switching 

@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 80 V 
Gate-source voltage (open drain) VGSO max. 20 V 
Drain current (d.c.) Ip max. 0,5 A 
Total power dissipation up to Tamb = 25 OC Prot max. 1 Ww 
Drain-source ON-resistance i 292 
Ip = 500 mA; VGs = 10 Vv RDSon a AQ 
Transfer admittance 
Ip = 500 mA; Vps = 15 V; f= 1 kHz lYfs| typ. 300 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-92 variant. 
d 
oT 
‘ A oxo 
ae “4 min 


<— 5,2max af aie 12,7min ————__> 
, 4 0,49 


‘ A max 


‘ 7Z270994.2 


diameter within 2,5 max 
is uncontrolled = 
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BST70A 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 
Gate-source voltage (open drain) 
Drain current (d.c.) 

Drain current (peak) 


Total power dissipation up to Tamb = 25 OC* 


Storage temperature 
Junction temperature 


THERMAL RESISTANCE 


From junction to ambient* 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Drain-source breakdown voltage 
Ip = 100 uA; Ves = 0 
Drain-source leakage current 
Vps = 60 V; Ves = 9 
Gate-source leakage current 
Ves = 20 V; Vps = 0 
Gate threshold voitage 
Ipb=1mA;Vps=V6Es 


Drain-source ON-resistance (see Fig. 4) 
Ip = 500 mA; Ves = 10 V 

Transfer admittance at f = 1 kHz 
Ip = 500 MA; Vps = 15 V 

Input capacitance at f = 1 MHz 
Vps = 10 V; Veg =0 

Output capacitance at f = 1 MHz 
Vps = 10 V; Veg = 0 

Feedback capacitance at f = 1 MHz 
Vps = 10 V; Veg =0 

Switching times (see Figs 2 and 3) 


Ip = 500 mA; Vps = 50 V; Veg = 0 to 10 V 


Vps 
VGso 
ID 
IDM 
Prot 

T stg 
Tj 


Rth j-a 


V(BR)DS 
IDSs 
IGss 
VGS(th) 


RpSon 


lYfs| 


toff 


max. 80 V 
max. 20 V 
max. 005A 
max. 10A 
max. 1W 
—65 to+ 150 °C 
max. 150 °C 
125 K/W 
> 80 V 
< 10 wA 
< 100 nA 
> 1,5 V 
< 3,5 V 
typ. 2,0 {2 
< 40 2 
typ 300 mS 
typ. 45 pF 
typ. 30 pF 
typ. 8 pF 
< 10 ns 
< 15 ns 


* Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for drain lead min. 


10 mm x 10 mm. 
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N-channel vertical D-MOS transistor 


BST70A 


Vp=50V 


7288773 


Fig. 2 Switching times test circuit. 


INPUT 


OUTPUT 


ean 
BUI 
fl 


pd 
es | 
[ato 
[so 
cam 
a 
= 

8 


Rpson ($2) 


Fig. 4 Tj = 25 OC; typical values. 


1,2 
“[Nesztov’] | | 
ID esl las 
(A) abs 
a 


Vos (V) 


Fig. 6 Tj = 25 OC; typical values. 


See, Ley: ee wl. Toff 


7288775 
Fig. 3 Input and output waveforms. 


Fig. 5 Tj; = 25 9C; typical values at Vps = 10 V. 
j DS 


7294031 


a eee aie ee 
Nef ap ete 


Fig. 7 Power derating curve. 
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BST70A 


7294033 


See eeeR 
SSCERESE 


R at Tj V at Tj 

Fig.8 k= DOS on) __. typ. values Fig.9 k= MGS(th) i. VGS(th)at 1mA; 
RDS on at 25 OC VGS(th) at 25 OC 

at 500 mA/10 V. typical values. 


a 

7) 
~ 
N 
© 
> 


ie) 
° 


Fig. 10 Tj = 25 °C; VGs = 0; f = 1 MHz; typical values. 
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BST72A 


N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and designed for use 
in telephone ringer circuits and for application with relay, high-speed and line-transformer drivers. 


Features: 

@ Direct interface to C-MOS, TTL, etc. 
® High-speed switching 

@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 80 V 
Drain-source voltage (non-repetitive peak; tp <2 ms) VDS(SM) max. 100 V 
Gate-source voltage (open drain) V6so. max. 20 V 
Drain current (d.c.) Ip max. 300 mA 
Total power dissipation up to Tampb = 25 OC Prot max. 0,83 W 
Drain-source ON-resistance ip 79 
Ip = 150 mA; Veg =5 V RDSon max. 10 2 
Transfer admittance 
Ip = 200 mA; Vps = 5 V; f = 1 kz lYfs| typ. 150 mS 
MECHANICAL DATA Dimensions in mm 
Fig..1 TO-92 variant. 
d 
ae 
: Y 040 
, ry pieiticereiae 
— od 
s 
~t- 5,2max ai 12 Gee 
= , bola Tacs a 4 049 
‘ ma ne a max 
Se IS TIE SERENE TREE 


stance maT LEN RCI: 


7Z70994..2 


diameter within 2,5max 


is uncontrolled ae 


| | May 1985 273 


274 


BST72A 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 


Drain-source voltage (non-repetitive peak; tp <2 ms) 


Gate-source voltage (open drain) 
Drain current (d.c.) 
Drain current (peak) 


Total power dissipation up to Tamb = 25 °C* 


Storage temperature 
Junction temperature 


THERMAL RESISTANCE 
From junction to ambient* 


CHARACTERISTICS 
cite 25 °C unless otherwise specified 


Drain-source breakdown voltage 
Ip = 100 vA; Veg = 0 

Drain-source leakage current 
Vps = 60 V; Ves = 0 

Gate-source leakage current 
Ves = 20 V; Vps = 0 

Gate threshold voltage 
Ip=1mA;Vps=VeEs 


Drain-source ON-resistance (see Fig. 4) 
Ip = 150 mA; Veg = 5 V 

Transfer admittance at f = 1 kHz 
Ip = 200 mA; Vps = 5 V 

Input capacitance at f = 1 MHz 
Vps = 10 V; Ves = 0 

Output capacitance at f = 1 MHz 
Vps = 10 V; Ves = 0 

Feedback capacitance at f = 1 MHz 
Vps=10V; Ves =0 

Switching times (see Figs 2 and 3) 


Ip = 200 mA; Vps = 50 V; Veg = Oto 10 V 


May 1985 


Vps 
VDS(SM) 
VeEso 
ID 

IDM 
Prot 


T stg 


Tj 


Rth j-a 


V(BR)DS 
IDSs 
IGss 


VGS(th) 
RbSon 


lYfsl 


* Transistor mounted on printed circuit board, max. lead length 4 mm. 


max. 80 
max. 100 
max. 20 
max. 300 
max. 600 
max. 0,83 
—65 to + 150 
max. 150 

150 
> 80 
< 1,0 
< 100 
> 1,5 
< 3,5 
typ. 7 
< 10 
typ 150 
typ. | 15 
typ. 13 
typ. 3 
typ. 4 
< 10 
typ. 4 
< 10 


K/W 


N-channel vertical D-MOS transistor BST7 2A 


Vp =50V 
INPUT 
10V 
| | | OUTPUT 
0 l 
D 
10% 
502 
7288773 4on: loff 
‘L ‘/ 


7Z88775 


Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms. 


1000 : = 7294043 


0 10 
Vag (V 
Ros on (22) oo 
Fig. 4 Tj = 25 °C; typical values. Fig. 5 Tj = 25 OC; typical values. 
10 | . wr __7294044 1,0 is sia __1294038 
Prot Eas ee (ones Be 2 lel sh 


1 


aa 
| 
" 2 Vos (V) 10 200 
Fig. 6 Tj = 25 OC; typical values. Fig. 7 Power derating curve. 
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BST72A 


7Z94040 7294039 


RDS on at Tj VGS(th) at Tj 


Fig.8 k = —————_-_—______; typ. values Fig.9 k = —————-—___—___ ; VGs(th)at 1 mA; 
RDS on at 25 OC VGS(th) at 25 OC hy 
at 150 mA/5 V. | typical values. 
50 7294042 
G 
(pF) 


i?) 
8 “ 


° oe 
ae Crsg 
0 eae ewes: 
0 10 20 30 


Fig. 10 Tj = 25 °C; Vgs = 0; f = 1 MHz; typical values. 
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BST74A 


N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and designed for use 
as line current interrupter in telephone sets and for application in relay, high-speed and line-transformer 
drivers. 


Features: 
® Direct interface to C-MOS, TTL, etc. 
@ High-speed switching 


® No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 200 V 
Gate-source voltage (open drain) VGsO max. 20 V 
Drain current (d.c.) ID max. 250 mA 
Total power dissipation up to Tampb = 25 OC Prot max. 1 W 
Drain-source ON-resistance igs 62 
Ip = 250 mA; Ves = 10 V RDSon ae 129 
Transfer admittance 
Ip = 250 mA; Vps = 15 V; f= 1 kHz lYfs| typ. 250 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-92 variant. 
d 
aaa 
a 0,40 
g min 
_! 
s 
=a 5,2max ->|<+——— IZ nin 
Yous 
4 max 
i 7270994..2 —— 


diameter within 2,5max 


is uncontrolled a . 
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BST74A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage Vps max. 200 V 
Gate-source voltage (open drain) Vaso max. 20 V 
Drain current (d.c.) Ip max. 250 mA 
Drain current (peak) IDM max. 800 mA 
Total power dissipation up to Tamp = 25 OC* Prot max. 1 W 
Storage temperature | Tstg —65 to+ 150 OC 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to ambient* Rthj-a 125 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Drain-source breakdown voltage 


Ip = 100 vA; Veg = 0 V(BR)DS = 200 V 
Drain-source leakage current 
Vps = 160 V; Vos =98 Ipss < 10 pA 
Gate-source leakage current 
Ves = 20 V; Vps5 =0 lIgss ae 100 nA 
te threshold voi 
D :Vps = Ve@s GS(th) Ee 2,8 V 
Drain-source ON-resistance (see Fig. 4} 
Ip = 250 MA: Vgs = 10 V Ros Ne; one 
/ oN —  s 12 Q 
Transfer admittance at f = 1 kHz 
Ip = 250 MA; Vins = 15 V ly fs typ. 250 mS 
Input capacitance at f= 1 MHz 
Vps = 10 V;Ves=0 Cis typ. 70 pF 
Output capacitance at f = 1 MHz 
Feedback capacitance at f= 1 MHz 
Vps = 10V;Ves5 = 0 Crs typ. 5 pF 
Switching times (see Figs 2 and 3) 
Ip = 250 mA; Vps = 50 V; Ves =O to 10 V ton typ. 4ns 
< 10 ns 
loff typ. 15 ns 
< 25 ns 


* Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for collector lead 
min. 10 mm x 10mm. 
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N-channel vertical D-MOS transistor 


BST74A 


502 


7288773 


Fig. 2 Switching times test circuit. 


1000 7294051 


RpSon (22) 


Fig. 4 lpeZo OC; typical values. 


7294050 


Fig. 6 Tj = 25 OC; typical values. 
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INPUT 


OUTPUT 


ton toff ‘<*—— 


7288775 


Fig. 3 Input and output waveforms. 


7294048 


Fig. 5 Tj = 25 OC; Vpys = 10 V; typical values. 


7Z94045 


0,2 


Q: 


Fig. 7 Power derating curve. 


279 


BST74A 


7294047 


150 


Tj (PC) 


RDS on at Tj 


RDS on at 25°C 
typical values. 


V tT; 
Fig.8 k= —; at 400 mA/10 V; Fig.9 k= SL) a ; 
VGS(th) at 25 9C 


typical values. 


VGS(th)at 1 mA; 


7294049 
(120 | cons [ a We ne ia Deen ariae ml 
on ae i | a ane 2 aad 
(Ge eee 
a ee SS bata d 
80 HA—+ a 
- a Ciss 


ee OE vas, oe 
/ Voss 


Cregg 


Vos (V) a 


Fig. 10 Tj = 25 OC; Vas = 0; f = 1 MHz; typical values. 
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BST76A 


N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and designed for use 
as line current interrupter in telephone sets and for application in relay, high-speed and line-transformer 
drivers. 


Features: 
® Direct interface to C-MOS, TTL, etc. 
@ High-speed switching 


@ No second breakdown 


| QUICK REFERENCE DATA 


Drain-source voltage Vps max. 180 V 
Drain-source voltage {non-repetitive peak; tp < 2 ms) VDS(SM) max. 200 V 
Gate-source voltage (open drain) VGso _ max. 20 V 
Drain current (d.c.) Ip max. 300 mA 
Total power dissipation up to Tam = 25 OC Prot max. 1 W 
Drain-source ON-resistance typ 7Q 
Transfer admittance 
ip = 300 mA; Vps = 15 V; f= 1 kHz lYfs| typ. 250 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-92 variant. 
d 
he 
1 Y 
—‘ 0,40 
5 A 4 min 
— A 
$s 
a S2mst a 12,7 min ae 
4 0,49 


A max 


7Z270994.2 


diameter within 2,5 max 
is uncontrolled as 
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BST76A 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 


Drain-source voltage (non-repetitive peak; ty <2 ms) 


Gate source voltage (open drain) 

Drain current (d.c.) 

Drain current (peak) 

Total power dissipation up to Tampb = 25 °C* 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient* 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Drain-source breakdown voltage 
Ip = 100 vA; Ves =9 
Drain-source leakage current 
Vps = 120 V; Ves = 0 
Gate-source leakage current 
VGs = 20 V; Vps = 0 
Gate threshold voltage 
Ip = 100 nA; Vps=VeEs 


Drain-source ON-resistance (see Fig. 4) 
Ip =15 mA; Ves =3 V 
Ip = 300 mA; Ves = 10 V 
Transfer admittance at f = 1 kHz 
Ip = 300 mA; Vps = 15 V 
Input capacitance at f = 1 MHz 
Vps = 10 V; Ves = 0 
Output capacitance at f = 1 MHz 
Vps = 10 V; Ves =0 
Feedback capacitance at f= 1 MHz 
Vps = 10 V; V@sg = 0 
Switching times (see Figs 2 and 3) 
Ip = 300 mA; Vps = 50 V; Veg = 0 to 10 V 


Vps 
VDS(SM) 
VGso 
ID 

IDM 
Prot 


T stg 
qj 


Rtk-a 


V(BR)DS 


IpDss 


‘less 


VGS(th) 


RDSon 


RDSon 


lYfs| 


max. 180 
max. 200 
max. 20 
max. 300 
max. 800 
max. 1 
—65 to + 150 
max. 150 

125 
> 180 
< 10 
< 100 
> 0,7 
< 2,7 
typ. 7 
< 10 
typ. 6 
typ 250 
typ. 50 
typ. 20 
typ. 6 
< 10 
< 15 


K/W 


* Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for drain lead 


min. 10 mm x 10 mm. 
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N-channel vertical! D-MOS transistor 


Vp = 50V 


Fig. 2 Switching times test circuit. 


_ 7294058 

camel o a." ai } 
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Fig. 4 Tj = 25 OC: typical values. 
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Fig. 6 Tj = 25 OC; typical values. 


BST76A 


INPUT 


OUTPUT 


< 10% 


—! ton +— — Pl tof <— 


7288775 
Fig. 3 Input and output waveforms. 


7294054 


Fig. 5 Tj = 25 OC; Vos = 10 V; typ. values. 


7294052 


Tg (°C) e08 


Fig. 7 Power derating curve. 
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BST76A 


7294055 7294053 


RDS on at Tj 


RDS on at 25 OC © VGS(th) at 25 OC 
typical values. 


VGS(th) at qj 


; typical values. Fig. 9 k= 


Fig. 8 k = ; VGS(th)at 0,1 mA; 
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020 


isan ie 
or ae 
eo 
a ee 
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Fig. 10 Tj = 25 °C; VGs = 0; f = 1 MHz; typical values. 
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HIGH-VOLTAGE N-CHANNEL VERTICAL D-MOS TRANSISTOR 


High-voltage N-channel vertical D-MOS transistor in plastic TO-126 envelope and intended for use in 


relay, high-speed and line-transformer drivers. 
Features: 


® Direct interface to C-MOS, TTL, etc. 
@ High-speed switching, low power switching losses 
@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage 

Drain-source voltage (non-repetitive peak; typ S 50 us) 
Gate-source voltage (open drain) 

Drain current (d.c.) 

Total power dissipation up to Typ = 75 OC 


Drain-source ON-resistance 
Ip = 500 mA; Ves = 10 V 


Transfer admittance 
Ip = 250 mA; Vps = 20 V; f= 1 kHz 


MECHANICAL DATA 
Fig. 1 TO-126. 


Drain connected 
to mounting base. 


| [656] 


Vos max 450 V 
Vps(Sm) max 525 V 
VGSsSO max. 20 V 
ID max. 0,75 A 
Prot max 15 W 
RpSon typ. 15 2 
IY fs typ. 400 ms 


Dimensions in mm 
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BST78 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Drain-source voltage Vos max. 450 V 
Drain-source voltage (non-repetitive peak; tp S 50 us) VDS(SM) max. 525 V 
Gate-source voltage (open drain) VGso max. 20 V 
Drain current (d.c.) ID max. 075 A 
Drain current (peak) lou max. 15A 
Total power dissipation 

up to Tmpb = 75 PC Prot max. 15 W 
Storage temperature Tstg —65 to +150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to ambient Rth j-a 100 K/W 
From junction to mounting base Rth j-mb 5 K/W 


CHARACTERISTICS 
qj = 25 OC unless otherwise specified 
Drain-source breakdown voltage 


Ip = 100 uA; Vag =0 V(BR)DS > 450 Vv 
Drain-source leakage current 
Vps = 350 V; Ves = 0 Ipss = 25 WA 
Gate-source leakage current 
Ves = 20V; Vps=0 loss < 100 nA 
Gate-source cut-off voltage 
> 2,0 V 
Ip = 1 mA; Vos = Ves V(P)GS < 40 V 
Drain-source ON-resistance (see Fig. 4) 
Ip = 100 mA; Veg = 10 V Roser By ee 
Ip = 500 mA; Ves = 10 V RbSon typ. 15 2 
Transfer admittance at f = 1 kHz 
Ip = 250 mA; Vps = 20 V ly fs] typ. 400 mS 
Input capacitance at f = 1 MHz 
ee ‘ _ : typ. 75 pF 
Vps = 10 V; Veg =0 Cis < 100 pF 
Output capacitance at f = 1 MHz 
= . ee typ. 25 pF 
Feedback capacitance at f = 1 MHz fp 3 pF 
Vps= 10 V; Ves = 0 Crs c 5 pk 
Switching times (see Figs 2 and 3) 
Ip = 100 mA; Vps = 200 V; Ves = 0 to 10 V ton < 10 ns 
loff <<, 100 ns 
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High voltage N-channel vertical D-MOS transistor 


Vp = 200V 
INPUT 
ale | OUTPUT 
0 
ID 
502 
ton mete Nth, wees 
7288774 7288775 


Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms. 
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Fig. 4 Tj = 25 OC; typical values. Fig. 5 Tj = 25 °C; Vs = 20 V; typical values. 
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Fig. 6 Tj = 25 OC; typical values. 


Fig. 7 Power derating curve. 
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RDS onat Tj 


RDS on at 25 OC VGS(th) at 25 oC’ 
typical values. 


VGS(th) at Tj 


Fig.8 k= ; typical values. Fig.9 k= ;VGS(th) at 1 mA; 


7294063 
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Fig. 10 Tj = 25 °C; VGs = 0; f = 1 MHz; typical values. 
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_— 
N-CHANNEL VERTICAL D-MOS TRANSISTOR 
N-channel enhancement mode vertical D-MOS transistor in SOT-89 envelope and designed for use as 
Surface Mounted Device (SMD) in thin and thick-film circuits for application with relay, high-speed 
and line-transformer drivers. 
Features: 
@ Very low Rpson 
e Direct interface to C-MOS, TTL, etc. 
@ High-speed switching 
@ No second breakdown 
QUICK REFERENCE DATA 
Drain-source voltage Vos max. 80 V 
Gate-source voltage (open drain) VGso max. 20 V 
Drain current (d.c.) Ip max. 0,5 A 
Total power dissipation up to Tamp = 25 OC Prot max. 1 W 
Drain-source ON-resistance 
Ip = 500 mA; VEs = 10 V typ. 2,0 Q 
RDSon <4 g 
Transfer admittance 
Ip = 500 mA; Vps = 15 V; f = 1 kHz l¥fs| typ. 300 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-89. 
; 4,6 
44 ~b-/B 
1,8 
i pill 
d cae 
= 
rN 
2,6 
g ik 425 
cts 3,75 
| ee 
0,8 
min ; 
Marking: KM , | st poe et ese ue ae eee 
0,40 | 
> | 0,13 +) | _ ~iitm | 71269230.6 


~[g] + 


<— Bo]— 


BOTTOM VIEW 
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RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 
Gate-source voltage (open drain) 
Drain current (d.c.) 


Drain current (peak) 


Total power dissipation up to Tampb = 25 OC * 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient * 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Drain-source breakdown voltage 
Ip = 100 nA; Ves =0 

Drain-source leakage current 
Vos = 60 V; Ves =0 

Gate-source leakage current 
VG6s = 20 V; Vps = 0 

Gate threshold voltage 
Ipn=1mA; Vps=V6s 


Drain-source ON-resistance 
Ip = 500 mA; Ves = 10 V 


Transfer admittance at f = 1 kHz 
Ip = 500 mA; Vps= 19 V 


Input capacitance at f = 1 MHz 
Vos = 10V; Ves =0 

Output capacitance at f = 1 MHz 
Vps=10V;Ves=0 

Feedback capacitance at f = 1 MHz 
Vps = 10V; Veg =0 

Switching times (see Figs 2 and 3) 


Ip = 500 mA; Vps = 50 V; Vgg = 0 to 10 V 


Vps max. 80 
VGso max. 20 
ID max. 0,5 
IDM max. 1,0 
Prot max. 1 
T stg —65 to +150 
Tj max. 150 
Rth j-a 125 


V(BR)DS > 80 
Ipss < 10 


Ioss < 100 


> 
VGS(th) < 25 


typ. 
RDSon < 40 


‘lYfs! typ. 300 
Cis typ. 45 
Cos typ. 30 
Cre typ. 8 
ton < 10 
toff oo < 15 


* Transistors mounted on a substrate with surface area of 2,5 cm? and thickness of 0,7 mm. 
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N-channel vertical D-MOS transistor 
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TL | . OUTPUT 
0 


ton toff 
7 7 7288773 7Z88775 


Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms. 
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N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical! D-MOS transistor in SOT-23 envelope and designed for use as 
Surface Mounted Device (SMD) in thin and thick-film circuits for telephone ringer and for application 


with relay, high-speed and line-transformer drivers. 


Features: 

@ Direct interface to C-MOS, TTL. etc. 
® High-speed switching 

@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage 

Drain-source voltage (non-repetitive peak; tp S 2 ms) 
Gate-source voltage (open drain) 

Drain current (d.c.) 

Total power dissipation up to Tamb = 25 OC 


Drain-source ON-resistance 
Ip = 150 mA; Ves =5V 


Transfer admittance 
Ip = 175 mA; Vps = 5 V; f= 1 kHz 


MECHANICAL DATA 


Fig. 1 SOT-23. 


7 10° —~| |< oa'” 
g | max max 
an \ 10° 


Marking: 02 
SS fe 
ma 30° , 
max 


(1) Also available in 0,1 — 0,2 mm version. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Drain-source voltage (non-repetitive peak; ty <2 ms) 
Gate-source voltage (open drain) 

Drain current (d.c.) 

Drain current (peak) 

Total power dissipation up to Tamp = 25 OC * 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 


From junction to ambient * 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Drain-source breakdown voltage 

Ip = 100 nA; Ves =0 
Drain-source leakage current 

Vps = 60 V; Ves =0 
Gate-source leakage current 

Vos =20V; Vps=0 


Gate-source cut-off voltage 
Ip=1mA;Vps=V6Es 


Drain-source ON-resistance (see Fig. 4) 
Ip = 150 mA; Ves =5V 


Transfer admittance at f = 1 kHz 
Ip =175 mA; Vps =5 V 
Input capacitance at f = 1 MHz 
Vos = 10V; Ve6s=0 
Output capacitance at f = 1 MHz 
Vps= 10V;VGs=0 
Feedback capacitance at f = 1 MHz 
Vps=10V;VEs=9 
Switching times (see Figs 2 and 3) 
Ip = 175 mA; Vps = 50 V; Veg = 0 to 10 V 


Vos max. 80 
VDS(SM) max. 100 
VGso max. 20 
ID max. 175 
IDM max. 600 
Tj max. 150 
Rth j-a 430 
ViBR)DS > ~— 80 
Ipss < 1,0 
lcss < 100 

> 1,5 
ViPIGS) << 3.5 

typ. 7 
RDSon < 10 
lyfsl typ. 150 
Cis typ. 15 
Cos typ. 13 
Crs typ. 3 
t typ. 4 
we < 10 

typ. 4 
loff < 10 


* Transistors mounted on a ceramic substrate of 7 mm x 5mmx 0,5 mm. 
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N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel vertical D-MOS transistor in SOT-89 envelope and designed for use as line current inter- 
rupter in telephone sets and for application in relay, high-speed and line-transformer drivers. 


Features : 


@ Direct interface to C-MOS, TTL, etc. 
@ High-speed switching 
@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage 
Gate-source voltage (open drain) 
Drain current (d.c.) 
Total power dissipation up to Tamb = 25 OC 
Drain-source ON-resistance 
Ip= 250 mA; VGs=10V 


Transfer admittance 
Ip= 250 mA; Vps = 15 V; f= 1 kHz 


MECHANICAL DATA 


Fig. 1 SOT-89. 
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BOTTOM VIEW 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage | VbSs max. 200 V 
Gate-source voltage (open drain) VGso max. 20 V 
Drain current (d.c.) ID max. 250 mA 
Drain current (peak) IDM max. 800 mA 
Total power dissipation up to Tamb = 25 OC * Prot max. 1 W 
Storage temperature | Tstg —65 to +150 OC 
Junction temperature Tj max. 150 9C 


THERMAL RESISTANCE 
From junction to ambient * Rth j-a 125 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Drain-source breakdown voitage 


Ip = 100 nA; Ves = 0 V(BR)DS > 200 V 
Drain-source leakage current 
Vps = 160 V; VGs=0 Ipss < 10 wA 
Gate-source leakage current | 
VGs = 20 V; Vps=0 IGss < 100 nA 
Gate threshold voltage © og Vv 
Ip= 1mA;Vps=Ves VGS(th) < 2.8 V 
Drain-source ON-resistance ; 62 
Ip = 250 mA; Vgg=10V RDSon oa ne 
Transfer admittance at f = 1 kHz 
Ip = 250 mA; Vps = 15 V lyfs| typ. 250 mS 
Input capacitance at f = 1 MHz 
Vps = 10 V; VGs =0 Cis typ. 70 pF 
Output capacitance at f = 1 MHz 
Vps = 10V;VGs=0 Cos typ. 20 pF 
Feedback capacitance at f = 1 MHz 
Vps = 10 V: Veg =0 Crs typ. 5 pF 
Switching times (see Figs 2 and 3) 4 
Ip = 250 mA; Vps = 50 V; Vgg = 0 to 10 V ton es PH 7 
typ. 15 ns 
‘off < 25 ns 


* Transistor mounted on a ceramic substrate with area of 2,5 cm? and thickness of 0,7 mm. 
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N-channel vertical D-MOS transistor 
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Fig. 2 Switching times test circuit. 
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Fig. 3 Input and output waveforms. 
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N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical D-MOS transistor in SOT-89 envelope and designed for use as 
Surface Mounted Device (SMD) in thin and thick-film circuits for application with relay, high-speed 


and line-transformer drivers. 


Features: 

@ Direct interface to C-MOS, TTL, etc. 
@ High-speed switching 

@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage 

Drain-source voltage (non-repetitive peak: ty 
Gate-source voltage (open drain) 

Drain current (d.c.) 

Total power dissipation up to Tamb = 25 CC 


Drain-source ON-resistance 
Ip=15mA;Ves=3V 


Transfer admittance 
Ip = 300 mA; Vps = 15 V; f= 1 kHz 


MECHANICAL DATA 


Fig. 1 SOT-89. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage Vps max. 180 V 
Drain-source voltage (non repetitive peak; ty <2 ms) VDS(SM) max. 200 V 
Gate-source voltage (open drain) VGso max. 20 V 
Drain current (d.c.) Ip max. 300 mA 
Drain current (peak) IDM max. 800 mA 
Total power dissipation up to Tamb = 25 PC * Prot max. 1W 
Storage temperature Tstg —65to+150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to ambient * Rth j-a 125 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Drain-source breakdown voltage 


Ip = 100 vA; Ves = 0 V(BR)DS > 180 V 
Drain-source leakage current 

Vps = 120 V; Ves = 0 IDSs < 10 pA 
Gate-source leakage current 

Ves = 20 V; Vps =0 IGss <— 100 nA 


Gate threshold voltage 
Ip = 100 nA; Vps= Ves > 
VGS\(th) 
< 2,7 V 


Drain-source ON-resistance 


In=15 MA; Vec=3V typ. 7 Q 
: Rpson <9. 
Ip = 300 mA; Ves = 10 V RpSon typ. 6 Q 
Transfer admittance at f = 1 kHz 
Ip = 300 mA; Vps = 15 V lyfs| typ. 250 mS 
Input capacitance at f = 1 MHz 
Vps = 10V; Ves =90 Cis typ. 50 pF 
Output capacitance at f = 1 MHz 
Vps = 10 V; Ves =0 Cos typ. 20 pF 
Feedback capacitance at f = 1 MHz 
Vps = 10 V; Ves =0 Crs typ. 6 pF 
Switching times (see Figs 2 and 3) 
Ip = 300 mA; Vps = 50 V; Ves = Oto 10 V | ton < 10 ns 
toff < 15 ns 


* Transistors mounted on a ceramic substrate with area of 2,5 cm? and thickness of 0,7 mm. 
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Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms. 
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DEVELOPMENT DATA 


This data sheet contains advance information and 


specifications are subject to change without notice. 


N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and intended for 
use in relay, high-speed and line-transformer drivers. 


Features 


@ Very low Rpson 

@ Direct interface to C-MOS, TTL, etc. 
@ High-speed switching 

@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage Vos max. 80 V 
Gate-source voltage (open drain) VGso max. 20 V 
Drain current (d.c.) Ip max. 0,5 A 
Total power dissipation up to T, = 25 OC Prot max. 2,5 W 
Drain-source ON-resistance 
es = typ. 2 

Ip = 500 mA; Veg = 10 V RpbSon ee 4Q 
Transfer admittance 

Ip = 500 mA; Vps = 19 V; f = 1 kHz lYfs| typ. 300 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-39. 
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Maximum lead diameter is guaranteed only for 12,7 mm. 
Accessories: 56245 (distance disc). 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Gate-source voltage (open drain) 

Drain current (d.c.) 

Drain current (peak) 

Total power dissipation up to Tg = 25 °C 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient 


From junction to case 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Drain-source breakdown voltage 

Ip = 100 wA; Ves =0 
Drain-source leakage current 

Vps = 60 V;VGs=0 
Gate-source leakage current 

VGgs= 20 V; Vps =0 
Gate threshold voltage 

Ip =1mA; Vps= Ve6s 


Drain-source ON-resistance (see Fig. 4) 
Ip = 500 mA; Vag = 10 V 

Transfer admittance at f = 1 kHz 
Ip = 500 mA; Vps = 15 V 

Input capacitance at f = 1 MHz 
Vps= 10 V; Ves =0 

Output capacitance at f = 1 MHz 
Vps = 10 V; Veg =0 

Feedback capacitance at f = 1 MHz 
Vps = 10 V; Ves =0 

Switching times (see Figs 2 and 3) 
Ip = 500 mA; Vps = 50 V; Veg =O to 10 V 
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DEVELOPMENT DATA 


This data sheet contains advance information and BST97 
specifications are subject to change without notice. 


N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical D-MOS transistor in TO-18 and designed for use as line current 
interrupter in telephone sets and for application in relay, high speed and line transformer drivers. 


Features 


@ Direct interface to C-MOS, TTL, etc. 
@ High-speed switching 
@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage VpDsS. max. 180 V 
Drain-source voltage (non-repetitive peak; ty <2 ms) VDS(SM) max. 200 V 
Gate-source voltage (open drain) VGso max. 20 V 
Drain current (d.c.) ID max. 300 mA 
Total power dissipation up to Tc = 25 OC Prot max. 1,5 W 
Drain-source ON-resistance 

Ip = 300 mA; VGsg=10V RDSon typ. 6 Q 
Transfer admittance 

Ip = 300 mA; Vps = 15 V; f = 1 kHz lyfg| typ. 250 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-18 
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RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Drain-source voltage (non-repetitive peak; tp < 2 ms) 
Gate-source voltage (open drain) 

Drain current (d.c.) 

Drain current (peak) 

Total power dissipation up to Tamb = 25 OC 

Total power dissipation up to Tc = 25 °C 

Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient 
From junction to case 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Drain-source breakdown voltage 
Ip = 100 nA; Vgs=0 
Drain-source leakage current 
Vps = 120 V; Ves = 0 
Gate-source leakage current 
VG6s=20V;Vps=0 
Gate threshold voltage 
Ip = 100 uA; Vps = Ves 


Drain-source ON-resistance (see Fig. 4) 
Ip= 15mA;VGs= 3V 


Ip = 300 mA; VGs=10V 

Transfer admittance at f = 1 kHz 
Ip = 300 mA; Vps = 15 V 

Input capacitance at f = 1 MHz 
Vps=10V;VGs=0 

Output capacitance at f = 1 MHz 
Vps=10V;VGs=0 

Feedback capacitance at f = 1 MHz 
Vps = 10V;VGs=0 

Switching times (see Figs 2 and 3) 
Ip = 300 mA; Vps = 50 V; Veg = Oto 10 V 
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Fig. 4 Tj = 25 OC; typ. values. 
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DEVELOPMENT DATA | 
This data sheet contains advance information and BST100 


specifications are subject to change without notice. | 


P-CHANNEL ENHANCEMENT MODE 
VERTICAL D-MOS TRANSISTOR 


P-channel! vertical D-MOS transistor in TO-92 variant enveiope and intended for use in relay, high-speed 
and line-transformer drivers. 


Features: 

® Very low RpsSon 

e Direct interface to C-MOS 
® High-speed switching 


@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage —Vps max. 60 V 
Gate-source voltage (open drain) —VGSO max. 20 V 
Drain current (d.c.) —Ip max. O3A 
Total power dissipation up to Tamb = 25 OC Ptot Max. 1 Ww 
Drain-source ON-resistance 

—In = waa! es ee typ. 45 Q 

Ip = 200 mA; —Vqgs= 10 V ROSon eae 62 

Transfer admittance 

—Ip = 200 mA; —Vps = 15 V;f=1kHz l¥fs| typ. 200 mS 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-92 variant. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Gate-source voltage (open drain) 

Drain current (d.c.) 

Drain current (peak) 

Total power dissipation up to Tamb = 25 9C* 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 


From junction to ambient* 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Drain-source breakdown voltage 
—Ip = 100 nA; —-VGs=0 
Drain-source leakage current 
—Vps = 45 V; VG6s=0 
Gate-source leakage current 
—V6s=20V; Vps=0 
Gate threshold voltage 
—Ip =1mA; Vps = VES 


Drain-source ON-resistance 
—Ip = 200 mA; —VGs = 10 V 


Transfer admittance at f = 1 kHz 
—lp = 200 mA; —Vps = 15 V 

Input capacitance at f = 1 MHz 
—Vps=10V;VGs=0 

Output capacitance at f = 1 MHz 
—-Vps=10V;VGs=0 

Feedback capacitance at f = 1 MHz 
—Vps=10V; Ve6s=0 

Switching times (see Figs 2 and 3) 
—!p = 200 mA; —Vps = 50 V; -VGs =O0to 10 V 
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max. 


150 


125 


200 


=rprre<cdc 


K/W 


ns 
Ns 


* Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for drain lead 


min. 10 mm x 10 mm. 
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DEVELOPMENT DATA 


This data sheet contains advance information and BST1I0 
specifications are subject to change without notice. 


P-CHANNEL VERTICAL D-MOS TRANSISTOR 


P-channel vertical D-MOS transistor in TO-92 variant envelope and intended for use in relay, high-speed 
and line-transformer drivers. 


Features 


@ Very low Rpson 

@ Direct interface to C-MOS, TTL, etc. 
@ High-speed switching 

@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage . -—Vps max. 50 V 


Gate-source voltage, open drain —V6so max. 20 V 
Drain current, d.c. —Ip max. Q25 A 
Total power dissipation 

up to Tamb = 25 OC Prot max. 0,83 W 
Drain-source ON-resistance 

_ 7 . typ. 7,5 Q 

—lIp = 200 mA; —Vgs= 10 V RDSon  < 102 
Transfer admittance at f = 1 kHz 

—Ip = 200 mA; —Vps= 15 V lYfs| typ. 125 mS 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-92 variant. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage —-Vps max. 50 V 

Gate-source voltage, open drain —-VGso max. 20 V 

Drain surrent, d.c. —Ip max. 0,25 A 

Drain current, peak —IDmM max. 0,5 A 

Total power dissipation up to Tamb = 25 °C* Prot max. 0,83 W 

Storage temperature T stg —65 to + 150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to ambient” Rth j-a = 150 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Drain-source breakdown voltage 


—Ip = 100 pA; Veg =0 -V(BR)DS => 50 V 
Drain-source leakage current 

—Vps = 40 V; Ves =0 —Ipss < 10 pA 
Gate-source leakage current . 

—VG6s = 20 V; Vps =0 —lgss < 100 nA 
Gate threshold voltage S 15 V 

—Ip = 1 mA; Vps= Ves VGS(th) < 35 V 
Drain-source ON-resistance 

~Ip = 200 mA; —Vgg = 10 V RpSon ne 
Transfer admittance at f = 1 kHz 

—Ip = 200 mA; —Vps = 15 V lYts| typ. 125 mS 


* Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for drain lead 
min. 10 mm x 10 mm. 
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DEVELOPMENT DATA 
This data sheet contains advance information and BST120 


specifications are subject to change without notice. 


P-CHANNEL VERTICAL D-MOS TRANSISTOR 


P-channel vertical D-MOS transistor in SOT-89 envelope and intended for use in relay, high-speed and 
line-transformer drivers, using SMD technology. 


Features 


@ Very low Rpson 

® Direct interface to C-MOS 
@ High-speed switching 

@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage —Vps max. 60 V 
Gate-source voltage (open drain) —VGso max. 20 V 
Drain current (d.c.) —Ip max. O03 A 
Total power dissipation up to Tamph = 25 OC Prot max. 1 W 
Drain-source ON-resistance 

. . _ typ. 45 Q 
Transfer admittance 

—Ip = 200 mA; —Vps = 15 V; f= 1 kHz lyfs| typ. 200 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-89. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage —Vps max. 
Gate-source voltage (open drain) _  —-Veso max. 
Drain current (d.c.) —Ip max. 
Drain current (peak) —IpDm max. 
Total power dissipation up to Tamb = 25 OC* Prot max. 
Storage temperature T stg —65 to + 
Junction temperature qj max. 


THERMAL RESISTANCE 


From junction to ambient* Rth j-a = 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Drain-source breakdown voltage 


—Ip = 100 pA; —Vgs = 0 —V(BR)DS 7 
Drain-source leakage current 

—Vps =45 Vi; Ves=0 © —Ipss < 
Gate-source leakage current 

—VGes =20 V; Vps =0 —Igss < 
Gate threshold voltage S 

—Ip = 1 mA; Vps = Ves —VGS(th) < 
Drain-source ON-resistance t 

—Ip = 200 mA; —Vgg = 10 V Rpson pe 
Transfer admittance at f = 1 kHz 

—Ip = 200 mA; —Vps= 15 V lYfs| typ. 
Input capacitance at f = 1 MHz 

—Vps=10V; Ves =0 Cis typ. 
Output capacitance at f = 1 MHz 

~—Vps = 10 V; Veg =0 Cos typ. 
Feedback capacitance at f = 1 MHz 

—Vps = 10 V; Ves =0 Crs typ. 
Switching times (see Figs 2 and 3) ‘ ; 

—Ip = 200 mA; —Vps = 50 V; -Vgg = 0 to 10 V on ui 

toff typ. 


* Transistor mounted on a ceramic substrate: area = 2,5 cm? and thickness = 0,7 mm. 
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P-channel vertical D-MOS transistor 
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Fig. 2 Switching time test circuit. 
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DEVELOPMENT DATA 


This data sheet contains advance information and BS1T122 | 
specifications are subject to change without notice. | 


P-CHANNEL VERTICAL D-MOS TRANSISTOR 


P-channel vertical D-MOS transistor in SOT-89 envelope and intended for use in relay, high-speed and 
line-transformer drivers, using SMD-technology. 


Features 


@ Very low Rpson 

@ Direct interface to C-MOS, TTL 
@ High-speed switching 

@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage —Vps max. 50 V 
_ Gate-source voltage (open drain) —VGso max. 20 V 
Drain current (d.c.) —Ip max. 0,25 A 
Total power dissipation up to Tampb = 25 OC Prot max 1 W 
Drain-source ON-resistance 
_ - typ. 7,5 Q 
—Ip = 200 mA; —VeGs = 10V RpbSon ON 10 Q 
Transfer admittance 
—Ip = 200 mA; —Vps = 15 V; f = 1 kHz lYfs| typ. 125 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-89. 
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BST122 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Gate-source voltage (open drain) 

Drain current (d.c.) 

Drain current (peak) | 
Total power dissipation up to Tamb = 25 OC 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 


From junction to ambient* 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Drain-source breakdown voltage 
—Ip = 100 uA; —-Ves = 90 
Drain-source leakage current 
—Vps=1V; Ves =0 
Gate-source leakage current 
—Ve6s = 20 V; Vps = 0 
Gate threshold voltage 
—Ip =1mA; Vps= VGs 


Drain-source ON-resistance 
—Ip = 200 mA; —Vgs=10V 

Transfer admittance at f = 1 kHz 
—Ip = 200 mA; —Vps= 15 V 

Input capacitance at f = 1 MHz 
—Vps = 10 V; Veg =0 

Output capacitance at f = 1 MHz 
—Vps = 10 V; Veg =0 

Feedback capacitance at f = 1 MHz 
—-Vps = 10 V; Ves =0 

Switching times (see Figs 2 and 3) 
—Ip = 200 mA; —Vps = 50 V; -—Vgs =0 to 10 V 


—Vps 
-V6sO 
os D 
—IDM 
Prot 
Tstg 

yj 


Rth j-a 


—V(BR)DS 
—Ipss 
—lGss 


—VGS(th) 
RDSon 


lVfs| 


loff 


max. 50 
max. 20 
max. 0,25 
max. 0,5 
max. 1 
—65 to + 150 
max. 150 
= 125 
> 50 
< 10 
< 100 
> 1,5 
< 3,5 
typ. 7,5 
< 10 
typ. 125 
typ. 55 
typ. 30 
typ. 8 
typ. 4 
typ. 20 


* Transistor mounted on a ceramic substrate: area = 2,5 cm?; thickness = 0,7 mm. 
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P-channel vertical D-MOS transistor BST1 22 
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Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms. 
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N-CHANNEL IG-MOS-FET 


Symmetrical depletion type field-effect transistor in a TO-72 meta! envelope with the substrate connec- 
ted to the case. It is intended for chopper and other special switching applications, e.g. timing circuits, 
multiplex circuits, etc. The features are a very low drain-source ‘on’ resistance, a very high drain-source 
‘off’ resistance and low feedback capacitances. 


QUICK REFERENCE DATA 


Drain-source resistance (on) at f = 1 kHz 


Vps = 0; Ves =5V; Ves = 0 rds on < 50 Q 
Drain-source resistance (off) 

Vos = 10 V;-Ves =5 V; Ves =0 DSoff > 10 GQ 
Feedback capacitance at f = 1 MHz 

—Vgs=5V:; Vps = 0; Ip =0 Crs < 0,5 pF 

—Vgp=5V; Vsp = 0; Ip =0 Crq < 0,5 pF 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 


d decsispiahleatgpdipeieinai 
A Y 0,54 
a 48 4max 
g - max 
v 


pei 12,7 min ——— | 72604131 


(1} = substrate connected to case. 
Accessories: 56246 (distance disc). 


Note 

To safeguard the gates against damage due to accumulation of static charge during transport or hand- 
ling, the leads are encircled by a ring of conductive rubber which should be removed just after the 
transistor is soldered into the circuit. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Voltages 
Drain -substrate voltage 


Source -substrate voltage 


Gate -substrate voltage (continuous), 


Repetitive peak gate to all other terminals voltage 
Vop = Vpp = 0; f > 100 Hz 


Non-repetitive peak gate to all other terminals voltage 
Vop = Vpp = 93 t< 10 ms 


Currents 
Drain current (peak value) t; = 20 ms; 6 =0,1 


Source current (peak value) t, = 20 ms; 6 =0,1 


Power dissipation 


Total power dissipation up to Tamb = 25 °C 


Temperatures 
Storage temperature 


_ Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 


July 1974 


VDB max. 30 
VsB max. 30 
max 10 

MGB: Jean -10 
max. 15 

MGENS Sin -15 
Vv max 50 
G-N min. -—50 
IDM max. 50 
Ism max. 50 
Prot max. 200 
T stg -65 to +125 
Tj max. 125 
Rep j-a ~ 0,5 


<< << << < < 


mA 
mA 


mW 


3 
°C 


°C /mW 


N-channel 1G-MOS-FET BSV8I 


CHARACTERISTICS Tj = 25 °C unless otherwise specified 
Drain cut-off currents; Vps = 0 
Vps = 10 V; -Vgg =5 V Ipsx < 1 nA 
Vps = 10 V; -Vgg = 5 V; Tj = 125 °C Ipsx < 1 yA 


Source cut-off currents; Vep = 0 
Vsp = 10 V; -Vgp=5V Ispx << | mA 
Vsp = 10 V; -Vop=5 V; Tj =A125' OC Ionx < 1 wA 


Gate currents; Vps = 0 


-Vos = 10 V; Vps = 0 -Igss < 10 pA 
Ves = 10 V; Vps = 0 lass < 10 pA 
-Vgs = 10 V; Vps = 0; Tj = 125 PC -legs < 200 pA 
Ves = 10 V; Vps = 0; Tj = 125 IG Icss < 200 pA 


Bulk currents; Vop = 0 
-Vpp = 30V;Is =0 -IBpDO < 10. pA 
-Vps = 380 V;Ip =0 -IpsoO < 10 pA 


Drain-source resistance (on) at f = 1 kHz; Vps = 0 


Vos = 9 ; Vps =9 Y'dson fee 100 82 
Vas = 0 ;Vps = 9; sie = 125 9C Ydson rd 150 
+Vcos = 5V; Vps = Ydson < 50 QQ 
Drain-source resistance (off) 
~Vo6s = 5 V; Vps = 10 V; Vps = LDSoff 7 10 G82 
Feedback capacitances at f = 1 MHz 
-Vcs = 5 V; Vps = 0; Ip = 0 Crs 2 0,5 pF 
-Vap= 5 V; Vsp = 0; Ip = 0 Crd < 0,5 pF 
Gate to all other terminals capacitance at f = 1 MHz 
-Vcp = 5 V; Vsp = Vpp = 0 Co-n < 6 pF 
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2N6659 
2N6660 
2N6661 


DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical D-MOS transistor in a TO-39 envelope and designed for 
application as low-power, high-frequency inverters and line drivers. 


Features: 


@ Direct interface to C-MOS, TTL, etc. 
® High-speed switching 

@ No second breakdown 

@ Low Rpson 


QUICK REFERENCE DATA 


2N6659 2N6660 2N6661 


Drain-source voltage Vos max. 35 V 
Gate-source voltage (open drain) VGso max. 20 V 
Drain current (d.c.) Ip max. 1,4 A 
Total power dissipation 
up to T, = 25 °C Prot max. 6,25 
Drain-source ON-resistance 
= typ. 09 Q 
Ip=1,0 A; VGsg=10V RpsSon Z 13 Q 
Transfer admittance at f = 1 kHz 
Ip =0,5 A; Vps = 25 V l¥fs| > 170 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-39. 
0,86 
max 
oN 
d eet 
i eer 1) 
— es max 
A 1,0 8,9 SS 
g max max 
— | —_—_—_— 
| 
<—<—— 6,6 oo iY Cee 7293052 
max min 
9,4 
max 


Maximum lead diameter is guaranteed only for 12,7 mm 
Accessories: 56245 (distance disc). 
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2N6659 
2N6660 
2N6661 


RATINGS , 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


2N6659 | 2N6660 | 2N6661 


Drain-source voltage Vos max. 35 60 90 V 
Gate-source voltage (open drain) VGso max. 20 20 20 V 
Drain current (d.c.) Ip max. 1,4 1,1 09 A 
Drain current (peak) * IDM max. 3,0 A 
Total power dissipation 

up to T, = 25 °C - Prot max. 6,25 Ww 
Storage temperature Tstg —65 to+ 150 °C 
Junction temperature Tj max, 150 OC 


THERMAL RESISTANCE 
From junction to case Rthj-c 20 K/W 


CHARACTERISTICS 

Tj = 25 OC unless otherwise specified 
2N6659 | 2N6660 | 2NG6661 

Drain-source breakdown voltage 


Ip = 104A; Veg =0 V(BR)DSS > 35 90 V 
Drain-source leakage current at 
Vps = VDSmax: Vas = 9 IDSs < 10 10 HA 
Gate-source leakage current at 
Vos = 15V;Vps=0 loss < 100 100 nA 
Gate threshold voltage - 08 08 v 
Ip = 1 MA: Vps = V¢g Vesithh < 9209 20 V 
ON-state drain current 
cS i > 1,0 10 A 
Vos = 25 V; V@g= 10 V ID(on) typ. 2,0 2,0 A 
Drain-source ON-resistance 
= } _ typ. 1,5 2,4 Q 
Ip = 0,3 A; VGs = 5 V RpsSon < 5,0 5,3 Q 
= = typ. 0,9 19 Q 
Ip=1,0A;VGgs=10V RpbSon Z 18 40 Q 
Transfer admittance at f = 1 kHz 
Ip =0,5 A; Vps = 25 V lYfgl _> 170 170 mS 
Input capacitance at f = 1 MHz 
Vps = 25 V;VGs=0 Ciss < 60 60 pF 
Output capacitance at f = 1 MHz 
Vps = 25 V;VGs=0 Coss < 50 40 pF 


* Pulse conditions: tp < 300 us; 6 = 0,01. 
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DEVELOPMENT DATA 


N-channel vertical D-MOS transistor 


Feedback capacitance at f = 1 MHz 


Switching times 
Ip =1,0A; Vps= 25 V; ton 
Ves =Oto 20 V toff 


2N6659 
2N6660 
2N6661 


2N6659 | 2N6660 | 2N6661 


were 
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ACCESSORIES 


338 


DISTANCE DISC 


MECHANICAL DATA | Dimensions in mm 
Fig. 1 56246 for TO-18 or TO-72. 
Insulating material. 


hae 5 ——r! 7265542 


TEMPERATURE 


Maximum permissible temperature T max. 100 °C 
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The inclusion of a type number in this publication does not necessarily imply its availability. 


INDEX OF TYPE NUMBERS 


INDEX 


type no. book typeno. book _ section typeno. book — section 
BA220 S1 BAS29 S7/Sl1 Mm/SD BAV1OL $7/S1 Mm/SD 
BA221 Sl BAS31 S7/S1 Mm/SD BAV1O2 $7/S1 Mm/SD 
BA223 Sl BAS32 S7/S1 Mm/SD BAV103 S7/S1 Mm/SD 
BA281 Sl BAS35 S7/S1 Mm/SD BAW56 S7/S1 Mm/SD 
BA314 Sl BAS45 Sl SD BAW62 Sl SD 
BA31L5 Sl BAS56 Sl SD BAX12 Sl SD 
BA316 Sl BAT17 S7/S1 Mm/T BAX14 Sl SD 
BA317 Si BAT18 S7/S1 Mm/T BAX18 Sl SD 
BA318 Sl BAT54 Sl SD BAY80 Sl SD 
BA423 Sl BAT74 Sl SD BB1L12 $1 tT 
BA480 Sl BAT81 Sl ih BB119 Si ch 
BA48 1 $l BAT82 Sl T BB130 $1 T 
BA482 Sl BAT8&3 Sl a BB204B $l T 
BA483 Sli BAT85 Sl oh BB204G Sl ik 
BA484 Sl BAT86 Sl T BB212 Sl T 
BA682 Sl BAV1LO Sl SD BB405B Sl T 
BA683 Sl BAV18 Sl SD BB417 Sl T 
BASL1 $l BAV19 Sl SD BB809 Sl is 
BASIL5 Si BAV20 Sl SD BBIO09A = S11 T 
BAS16 S7/S1 BAV21 Sl SD BB909B Sl nh 
BAS17 $7/S1 BAV23 S7/S1 Mm/SD BBY31 S7/S1 Mm/T 
BAS19 S7/S1 BAV45 $l Sp BBY40 S7/S1 Mm/T 
BAS20 S7/S1 BAV/0 S7/S1 Mm/SD BC107 s3 Sm 
BAS21 S7/S1 BAV99 S7/S1  Mm/SD BC108 S3 Sm 
BAS28 S7/S1 BAV100 S7/S1 Mm/SD BC109 $3 Sm 
Mm = Microminiature semiconductors Sp = Special diodes 
for hybrid circuits T = Tuner diodes 


Vrg = Voltage regulator diodes 
Sm = Small-signal transistors 


SD = Small-signal diodes 
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typeno. book _ section typeno. book _ section type no. 


BC818 
BC846 
BC847 
BC848 
BC849 


BC850 
BC856 
BC857 
BC858 
BC264A BC859 


BC264B BC860 
BC264C BC868 
BC264D ; BC869 
BC327;A $3 BCF29;R 
BC328 $3 BCF30;R 


BC3373A_ $3 BCF323R 
BCF33;3;R 
BCF/05R 
BCF815R 
BCV6l 


BCV62 

BCV713R 
BCV725;R 
BCW29;R 
BCW303;R 


BCW313R 
BCW325;R 
BCW33;R 
BCW60* 
BCW61* 


BCW69;R 
BCW/05;R 
BCW71;R 
BCW72;R 
BCW81;R 


BCW89;R 
BCX173;R 
BCX18;R 
BCX195R 
BCX203;R 


* = series 

FET = Field-effect transistors 

Mm = Microminiature semicondcutors 
for hybrid circuits 
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Mm BCX51 S7 
Mm BCX52 S7 
Mm BCX53 S7 
Mm BCX54 S7 
Mm BCX55 S7 
Mm BCX56 $7 
Mm BCX68 S7 
Mm BCX69 S7 
Mm BCX7 0* $7 
Mm BCX71* S7 
Mm BCY56 S3 
Mm BCY57 $3 
Mm BCY58 $3 
Mm BCY59 $3 
Mm BCY70 $3 
Mm BCY7 1 $3 
Mm BCY72 $3 
Mm. BCY78 $3 
Mm BCY79 $3 
Mm BCY87 $3 
Mm BCY88 $3 
Mm BCY89 $3 
Mm BD131 S4a 
Mm BDL32 S4a 
Mm BD135 S4a 
Mm BD136 S4a 
Mm BD137 S4a 
Mm BD138 S4a 
Mm BD139 S4a 
Mm. BD140 S4a 
Mm BD201 S4a 
Mm. BD202 S4a 
Mm BD203 S4a 
Mm. BD204 S4a 
Mm BD226 S4a 
Mm BD227 S4a 
Mm BD228 S4a 
Mm BD229 S4a 
Mm BD230 S4a 
Mn 


BD231 S4a 


P = Low-frequency power transistors 
Sm = Small-signal transistors 
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go 8 & 5 
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INDEX 


type no. book _ section 


book section 


type no. typeno. book 


section 


BD233 S4a P BD433 S4a P BD843 Pp 
BD234 S4a P BD434 S4a P BD844 P 
BD235 S4a P BD435 S4a P BD845 P 
BD2 36 S4a 43s BD436 S4a Pp BD846 P 
BD237 S4a P BD4 37 S4a P BD847 P 
BD238 S4a P BD438 S4a P BD848 S4a P 
BD239 S4a iY BD645 S4a P BD849 S4a P 
BD239A S4a P BD646 S4a P BD850 S4a P 
BD239B S4a P BD647 S4a P BD933 S4a P 
BD239C S4a Pp BD648 S4a ig BD934 S4a P 
BD240 S4a Pp BD649 S4a Pp BD935 S4a P. 
BD240A S4a P BD650 S4a P BD9 36 S4a P 
BD240B S4a P BD651 S4a P BD937 S4a P 
BD240C S4a P BD652 S4a P BD9 38 S4a P | 
BD241 S4a P BD675 S4a P BD939 S4a P | 
BD241A S4a P BD676 S4a P BD94O S4a P 
BD241B S4a P BD677 S4a P BD941 S4a P 
BD241C S4a P BD678 S4a PF BD942 S4a bs 
BD242 Sha P BD679 S4a P | BD943 Sha P 
BD242A S4a ig BD680 S4a P BD944 S4a P 
BD242B S4a P BD681 S4a P BD945 S4a P 
BD242C S4a P BD682 S4a P BD946 S4a P 
BD243 S4a P BD683 S4a P BD947 S4a P 
BD243A S4a Pp BD684 S4a jd BD948 S4a P 
BD243B S4a beg BD813 S4a P BD949 S4a P 
BD243C S4a P BD814 S4a P BD950 S4a P 
BD244 S4a P BD815 S4a Pp BD951 S4a Pp 
BD244A S4a Pr BD816 S4a P BD952 S4a P 
BD244B S4a ise BD817 S4a P BD953 S4a Pp 
BD244C S4a bog BD818 S4a P BD954 S4a P 
BD329 S4a P BD825 S4a P BD955 S4a P 
BD330 S4a P BD826 S4a P BD°56 S4a P 
BD331 S4a P BD827 S4a P BDT20 S4a P 
BD332 S4a P BD828 S4a P BDT21 S4a P 
BD333 S4a P BD829 S4a P BDT29 S4a P 
BD334 S4a P BD830 S4a P BDT29A S4a P 
BD335 S4a P BD8 39 S4a P BDT29B S4a P 
BD336 S4a P BD840 S4a P BDT29C S4a P 
BD337 S4a P BD841 S4a P BDT30 S4a P 
BD338 S4a P BD842 S4a Pp BDT30A S4a P 


P = Low-frequency power transistors 
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INDEX 


type no. 


_ BDT30B 


BDT30C 
BDT31 

BDT31A 
BDT31B 


BDT31C 
BDT32 

BDT32A 
BDT32B 
BDT32C 


BDT41 
BDT41A 
BDT41B 
BDT41C 
BDT42 


BDT42A 
BDT42B 
BDT42C 
BDT60 

BDT60A 


BDT60B 
BDT60C 
BDT61 

BDT61A 
BDT61B 


BDT61C 
BDT62 

BDT62A 
BDT62B 
BDT62C 


BDT63 
BDT63A 
BDT63B 
BDT63C 
BDT64 


BDT64A 
BDT64B 
BDT64C 
BDT65 

BDT65A 


section 
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P = Low-frequency power transistors 
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type no. 


BDT65B 
BDT65C 
BDT91 
BDT92 
BDT93 


BDT94 
BDT95 
BDT96 
BDV64 
BDV64A 


BDV64B 
BDV64C 
BDV65 

BDV65A 
BDV65B 


BDV65C 
BDV66A 
BDV66B 
BDV66C 
BDV66D 


BDV67A 
BDV6/B 
BDV67C 


BDV67D 


BDV91L 


BDV92 
BDV93 
BDV94 
BDV95 
BDV96 


BDW55 
BDW56 
BDW57 
BDW58 
BDW59 


BDW60 
BDX35 
BDX36 
BDX37 
BDX42 


section 
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type no. 


BDX43 
BDX44 
BDX45 
BDX46 
BDX47 


BDX62 
BDX62A 
BDX62B 
BDX62C 
BDX63 


BDX63A 
BDX63B 
BDX6 3C 
BDX64 

BDX64A 


BDX64B 
BDX64C 
BDX65 

BDX65A 
BDX65B 


BDX65C 
BDX66 

BDX66A 
BDX66B 
BDX66C 


BDX67 
BDX67A 
BDX67B 
BDX67C 
BDX68 


BDX68A 
BDX68B 
BDX68C 
BDX69 

BDX69A 


BDX69B 
BDX69C 
BDX77 
BDX78 
BDX91 


section 
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INDEX 


typeno. book _ section type no. book _ section type no. section 
BDX92 S4a P BF471 S4b BF960 
BDX93 S4a P BF472 S4b HVP BF964 S5 FET 
BDX94 S4a P BF483 $3 Sm BF966 S5 FET 
BDX95 S4a P BF485 $3 Sm BF967 $3 Sm 
BDX96 S4a P BF487 $3 Sm BF970 $3 Sm 
BDY90 S4a P BF494 $3 Sm BF979 $3 Sm. 
BDY9O0A S4a P BF495 $3 Sm BF980 S5 FET 
BDY91 S4a P BF496 $3 Sm BF981 $5 FET 
BDY92 Sha P BF510 S7/S5 Mm/FET | BF982 S5 FET 
BF198 $3 Sm BF511 S7/S5  Mm/FET | BF989 S7/S5 Mm/FET 
BF199 $3 Sm BF512 §7/S5 Mn / FET BF990 S7/S5 Mm/ FET 
BF240 $3 Sm BF513 S7/S5 Mm/FET BF991 S7/S5 Mm/FET 
BF241 $3 Sm BF536 $7 Mm BF992 S7/S5  Mm/FET 
BF245A = S5 FET BF550;R_ S7 Mm BF994 S7/S5 Mm/FET 
BF245B $5 FET BF569 S7 Mm BF996 S7/S5 Mm/FET 
BF245C $5 FET BF5/9 S7 Mm BFG23 $10 WBT 
BF247A = $5 FET BF620 $7 Mm BFG32 S10 WBT 
BF247B $5 FET BF621 S7 Mm BFG34 $10 WBT 
BF247C $5 FET BF622 S7 Mm BFG51 S10 WBT 
BF256A = S5 FET BF623 S7 Mm BFG65 S10 WBT 
BF256B $5 FET BF660;R_ S7 Mm BFG90A S1O WBT 
BF256C $5 FET BF689K $10 WBT BFGOLA S10 WBT 
BF324 $3 Sm BF763 $10 WBT BFG96 SLO WBT 
BF370 $3 Sm BF767 $7 Mm BFP90A = S10 WBT 
BF410A = S5 FET BF819 S4b HVP BFP91A S10 WBT 
BF410B $5 FET BF820 S7 Mm BFP96 S10 
BF410C $5 FET BF821 S7 Mm BFQ1O $5 
BF410D $5 FET BF822 $7 Mm BFQI11 $5 
BF419 S4b HVP BF823 S7 Mn BFQ12 S5 
BF420 s3 Sm BF824 $7 Mm BFQ13 S5 
BF421 $3 Sm BF857 S4b HVP BFQI4 S5 
BF422 $3 Sm BF858 S4b HVP BFQL5 S5 
BF423 $3 Sm BF859 S4b HVP BFQL6 S5 
BF450 $3 Sm BF869 S4b HVP BFQL7 S7 
BF451 $3 Sm BF870 S4b HVP BFQI8A S87 
BF457 S4b HVP BF871 S4b HVP BFQ19 S7 
BF458 S4b HVP BF872 S4b HVP BFQ22S  s10 
BF459 S4b HVP BF926 $3 Sm BFQ23 S10 
BF469 S4b HVP BF936 $3 Sm BFQ23C S10 
BF470 S4b HVP BF939 BFQ24 $10 

FET = Field-effect transistors P = Low-frequency power transistors 

HVP = High-voltage power transistors Sm = Small-signal transistors 


Mm = Microminiature semiconductors WBT = Wideband hybrid IC transistors 


for hybrid circuits 
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BFQ32 $10 WBT BFS18;R_ $7 Mm BG2097 ~—s SI RT 
BFQ32C $10 WBT BFS19;R_ S/7 Mm BGD102 S10 WBM 
BFQ32S $10 WBT BFS20;R S7 Mm BGD1O2E S10 WBM 
BFQ33 S10 WBT BFS21 s5 FET BGD104 $10 WBM 
BFQ34 $10 WBT BFS21A S5 FET BGDLO4E S10 © WBM 
BFQ34T $10 WBT BFS22A $6 RFP BGX11* S2b ThM 
BFQ42 S6 RFP BFS23A  ~=S6 RFP BGX1 2% S2b. ThM 
BFQ43 S6 RFP BFT24 $10 WBT BGX13* S2b ThM 
BFQ5S1 $10 WBT BFT25;R_ S7 Mm BGX14* $2b ThM 
BFQ5I1C S10 WBT BFT44 $3 Sm BGX15* S2b ThM 
BFQ52 $10 WBT BFT45 $3 Sm BGX17* S2b ThM 
BFQ53 S10 WBT BFT46 S7/S5 Mm/FET BGX25 S2a ThM 
BFQ63 S10 WBT BFT92;R $7 Mm BGY22 S6 RFP 
BFQ65 S10 WBT BFT93;R $7 Mm BGY22A  S6 RFP 
BFQ66 S10 WBT BFW10 $5 FET BGY23 S6 RFP 
BFQ68 510 WBT BFW11 $5 FET BGY23A S6 . RFP 
BFQ136 = S10 WBT BFW12 $5 FET BGY32 S6 RFP 
BFR29 $5 FET BFW13 $5 FET BGY33 S6 RFP 
BFR30 S7/S5_ Mm/ FET BFW16A = S10 WBT BGY35 S6 RFP 
BFR31 S7/S5  Mm/ FET. BFW17A = S10 WBT BGY36 S6 RFP 
BFR49 $10 WBT BFW30 $10 WBT BGY40A  S6 RFP 
BFR53;R_ S/7 Mm BFW61 $5 FET ~ BGY40B S6 RFP 
BFR54 $3 Sm BFW92 $10 WBT BGY41A S6 RFP 
BFR64 S10 WBT BFW92A $10 WBT BGY41B S6 RFP 
BFR65 S10 WBT BFW93 $10 WBT BGY43 S6 RFP 
BFR84 S5 FET BFX29 $3 Sm BGY45A S6 RFP 
BFRIO $10 WBT BFX30 $3 Sm BGY45B S6 RFP 
BFRIOA $10 WBT BFX34 $3 Sm BGY46A S6 RFP 
BFRI91 $10 WBT BFX84 $3 Sm BGY4 6B S6 RFP 
BFROIA $10 WBT BFX85 $3 sm BGY47 S6 RFP 
BFR9I23R_ S7 Mm BFX86 $3 Sm BGY50 $10 WBM 
BFR92A3R S7 Mm | BFX87 $3 Sm BGY51 $10 WBM 
BFRI3;R S7 Mm BFX88 $3 om BGY52 $10 WBM 
BFRO3A3R S7 Mm BFX89 $10 WBT BGY53 $10 WBM 
BFR94 $10 WBT BFY50 $3 Sm BGY54 $10 WBM 
BFR95 $10 WBT BFY51 $3 Sm | BGY55 S10 WBM 
BFR96 $10 WBT BFY52 $3 Sm BGY56 S10 WBM 
BFR96S $10 WBT BFY55 $3 Sm BGY57 S10 WBM 
BFRIOIA;B S7/S5 Mm/FET BFY90 S10 WBT BGY58 S10 WBM 
BFS17;R_ $7 Mm BG2000 Sl RT BGY58A $10 WBM 

* = series Sm == Small-signal transistors 

FET = Field-effect transistors ThM = Thyristor modules 

Mm = Microminiature semiconductors WBM = Wideband hybrid IC modules 

for hybrid circuits : : WBT = Wideband hybrid IC transistors 
RFP = R.F. power transistors and modules — 
RT = Tripler 
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BLV37 S6 
BLV45/12 S6 
BLV57 S6 
BLV59° = S6 
BLV75/12 S6 


BGY67A BLV80/28 S6 
BGY70 BLV90 
BGY71 BLV9 1 
BGY74 BLV92 
BGY75 BLV93 


BGY84 BLV94 
BGY84A BLV95 
BGY85 BLV96 
BGY85A- BLV97 
BGY93A BLV98 BLX91A 


BGY93B BLV99 BLX9ICB S6 


BGY93C BLW29 BLX92A S6 
BLU20/12 S6 BLW31 BLX93A 
BLU30/12 S6 BLW32 BLX94A 
BLU45/12 S6 BLW33 BLX94C 


BLU50 BLW34 BLX95 
BLU5S1 BLW50F BLX96 
BLUS2 BLX97 
BLU53 BLX98 
BLU60/12 S6 BLY85 


BLU97 BLY87A 
BLUI8 BLY87C 
BLU99 BLY88A 
BLV10 BLY88C 
BLV11 BLY89A 


BLV20 © BLY89C 
BLV21 BLY9IO 

BLV25 BLY91A 
BLV30 : BLY91LC 
BLV30/12 S6 BLY92A 


BLV31 S6 BLY92C 
BLV32F 56 BLY93A 
BLV33 S6 BLY93C 
BLV33F S6 BLY94 S6 
BLV36 S6 BLY97 S6 


RFP =R.F. power transistors and modules 
WBM = Wideband hybrid IC modules 
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BPF1O $8 PDT BSR33 S7 Mm BST80 $5 FET 
BPF24 $8 PDT BSR40 S7 Mm BST82 $5 FET 
BPW22A $8 PDT BSR41 S7 Mn BST84 S5 FET 
BPW50 S8 PDT BSR42 S7 Mm BST86 $5 FET 
BPX25 $8 PDT BSR43 $7 Mm BST90 $5 FET 
BPX29 $8 PDT BSR50 $3 Sm BST97 $5 FET 
BPX40 $8 PDT BSR51 $3 Sm BST100 $5 FET 
BPX41 $8 PDT BSR52 $3 Sm BST110 S5 FET 
BPX42 $8 PDT BSR56 $7/S5 Mm/ FET BST120 S5 FET 
BPX71 $8 PDT BSR57 $7/S5 Mm/ FET BST122 $5 FET 
BPX72 $8 PDT BSR58 $7/S5 Mm/ FET BSVL5 $3 Sm 
BPX95C $8 PDT BSR60 $3 Sm BSV16 $3 Sm 
BR100/03 S2b Th BSR61 $3 Sm BSV17 $3 Sm 
BRI1OL $3 Sm BSR62 $3 Sm BSV52;R S7 Mm 
BRY39 $3 Sm. BSS38 $3 Sm BSV64 $3 Sm 
BRY56 $3 Sm BSS50 $3 Sm BSV78 $5 FET 
BRY61L S7 Mm — BSS51 $3 Sm BSV/79 S5 FET 
BRY62 s7 Mm BSS52 $3 Sm BSV80 $5 FET 
BS107 $5 FET BSS60 $3 Sm BSV81 $5 FET 
BS170 S5 - FET BSS61 $3 Sm BSW66A $3 Sm 
BSD1LO $5 FET BSS62 $3 Sm BSW67A $3 Sm 
BSD12 s5 FET BSS63;R S7 Mm BSW68A_ =e. 3 Sm 
BSD20 Sof 7 FET BSS64;R $7 Mm BSX19 $3 Sm 
BSD22 $5/7 FET BSS68 $3 Sm BSX20 $3 Sm 
BSD212 $5 FET BSS83 S5/7 FET/Mm BSX45 $3 Sm 
BSD213 $5 FET BSTL5 $7 Mm BSX46 S3 Sm 
BSD214 55 FET BST1L6 S7 Mm BSX47 $3 Sm 
BSD215 S5 FET BST39 $7 Mm BSX59 $3 Sm 
BSR1I2;R S/7 Mm BST40 S7 Mm BSX60 $3 Sm 
BSRI3;R S7 Mm BST50 $7 Mm BSX61 $3 sm 
BSR14;R S/7 Mm BST51 S7 Mm BSY95A $3 Sm 
BSRI53;R S/ Mm BST52 S7 Mm BT136* $2b Tri 
BSR163;R_= S/ Mm BST60 S7 Mm BT137* $2b Tri 
BSR17;R S7 Mn BST61 S7 Mn BT138* $2b Tri 
BSRI7A3R S7 Mm BST62 S7 Mm BT139%* $2b Tri 
BSR18;R_ $7 Mm BST/0A $5 FET BT149* S2b Th 
BSRI8A;R $7 Mn BST72A = S5 FET BTL51* S2b Th 
BSR30 $7 Mm BST74A $5 FET BT1L52* $2b Th 
~ BSR31 $7 Mm BST76A $5 FET BT153 S2b Th 

BSR32 $7 Mm BST78 $5 FET BT155* $2b Th 

* = series PDT = Photodiodes or transistors 

FET = Field-effect transistors Th = Thyristors 

Mm = Microminiature semiconductors Tri = Triacs 


for hybrid circuits 
Sm = Small-signal transistors 
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BT157*  S$2b Th BUV83 S4b BUZ36 $9 
BIV24*  S2b Th BUV89 S4b BUZ40 $9 
BTV34* $2b Tri BUW11;A S4b BUZ41A $9 
BTV58*  S2b Th BUW12;A S4b BUZ42 S9 
BTV59*  S2b Th BUW13;A S4b BUZ43 s9 
BTV60* S2b Th BUW84 S4b BUZ44A = S99) 
BTW23*  S2b Th BUW85 BUZ45 S9 
BIW38*  S$2b Th BUX46;A BUZ45A 
BIW40* S2b Th BUX47;A BUZ45B 
BTW42*  S2b BUX48;A BUZ45C 
BTIW43* S2b Tri BUX80 BUZ46 
BTW45* $2b Th BUX81 BUZ50A 
BIW58* $2b Th BUX82 BUZ50B 
BTW59* S2b Th BUZ53A 
BTW63*  $2b Th BUZ54 
BIW92* $2b Th BUZ54A 
BTX18* S2b Th BUZ60 
BTIX94* $2b Tri BUZ60B 
BTY79* $2b Th BUZ63 
BTY91* $2b Th BUZ63B 
BU208A S4b SP BUZ64 
BU208B S4b SP BUZ71 
BU326 S4b SP BUZ71A 
BU326A S4b SP BUZ72 
BU426 S4b SP BUZ10A S9 BUZ72A 
BU426A S4b SP BUZ11 $9 BUZ73A 
BU433 S4b SP BUZ74 
BU505 S4b SP BUZ74A 
BUSO8A S4b SP BUZ76 
BU705 S4b SP BUZ76A 
BU806 S4b SP BUZ80 
BU807 S4b SP BUZ80A 
BU824 S4b SP BUZ83 
BU826 S4b SP BUZ83A 
BUSIL;A S4b SP BUZ84 
BUS12;A S4b SP BUZ84A 
BUS13;A S4b SP BY228 
BUS143A S4b SP BY229%* 
BUTL1;A S4b SP BY249* 
BUV82 S4b SP BY260* 

* = series Th = Thyristors 

PM = Power MOS transistors Tri = Triacs 


R = Rectifier diodes 
SP = Low-frequency switching power transistors 
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section 


| typeno. book section no. 


BY261* 52a R BYV28% 
BY329* S2a R BYV29* 
BY359* S2a R BYV30* 
BY438 $1 R BYV32* 
BY448 $l R BYV33* 


BY458 $1 R BYV34* 
BY505 Sl R BYV36 
BY509 Sl R BYV39* 
BY527 S1 R BYV42* 
BY584 Sl R BYV43* 


BY588 = SI R BYV72* 
BY609 _—s SI R BYV7 3% 
BY610 Sl R BYV/9* 
BY614 ~—s Sl R BYV92* 
BY619 = Si R BYV95A 


BY620 Sl R BYV95B 
BY707 Sl R BYV95C 
BY708 Sl R BYV96D 
BY709 Sl R BYV96E 
BY710 Sl R BYW25* 


BY711 Sl R BYW29* 
BY712 Sl R BYW30* 
BY713 Sl R BYW31* 
BY714, — S1 R BYW54 
BYD13 Sl R BYW55 


BYD33, SI R BYW56 
BYD73,—s SI R BYW92* 
BYM56 $l R BYW93* 
BYQ28*  S2a R BYW94* 
BYR29* S$2a R 


BYT79* S2a R BYW95B 
BYV1O $l R BYW95C 
BYV19* S2a R BYW96D 
BYV20* S2a R BYW96E 
BYV21* $2a R BYX25* 
BYV22* S2a R BYX30* 
BYV23* S2a R BYX32* 
BYV24% S2a R BYX38* 
BYV26 Sl R BYX39% 
BYV27* $1/S2a_ R BYX42* 


’ = series 

Mm = Microminiature semiconductors 
for hybrid circuits 

R = Rectifier diodes 
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S1/S2a R BYK46# S2a 
S2a R BYX50* $2a 
S2a R BYX52* S2a 
S2a R BYX56* S2a 
S2a R BYX90G Sl 
S2a R BYX94 Sl 
$l R BYX96* S2a 
S2a R BYX97* $2a 
S$2a R BYX98* S2a 
S2a R BYX99* $2a 
S$2a R BZD23 Sl 
S2a R BZTO3 Sl 
S2a R BZV10 Sl 
S$2a R BZV11 Sl 
Sl R BZV12 Sl 
$l R BZV13 $1 
Sl R BZV14 Sl 
Sl R BZV37 Sl 
Sl R BZV46 $l 
S2a R BZV49*  $1/87 
S2a R BZV55% S7 
S2a R BZV85 Sl 
S$2a R BZW03 Sl 
Sl R BZW14 $l 
Sl R BZW/0* S2a 
$l R BZW86* $2a 
S$2a R BZW91* S2a 
S2a R BZX55 $l 
S2a R BZX70* S2a 
R BZX75 Sl 
Sl R BZX79* Sl 
Sl R BZX84* S7/S1 
$l R BZX90 Sl 
Sl R BZX91 $l 
$2a R BZX92 Sl 
S$2a R BZX93 Sl 
$2a R BZX94 Sl 
$2a R BZY91* $2a 
S$2a R BZY93* S2a 
S2a R BZY95* $2a 


TS = Transient suppressor diodes 
Vrf = Voltage reference diodes 
Vrg = Voltage regulator diodes 


section 


| typeno. book section | 


BZY96* 
CNX21 
CNX35 
CNX36 
CNX37 


CNX38 
CNX44 
CNX48 
CNX62 
CNY50 


CNY52 
CNY53 
CNY57 
CNY57A 
CNY62 


CNY63 
CQ209S 
CQ216X 
CQ21 6Y 
CQ3273;R 


CQ3305;R 
CQ331;R 
CQ332;R 
CQ427;R 
CQ4303;R 


CQ431;R 
CQ432;R 
CQF24 
CQLIOA 
CQL13 


CQLI3A 
CQLI4A 
COL14B 
CQN1O 
CONL1 


CQT1O 

cQT11 

CQT12 
CQV60(L) 
CQV60A(L) $8 


| typeno. book section | 


section 
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Tos DS 
AAA 
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yo 
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rg 
= 
Q 
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CQV61A(L) S8 
CQV62(L) 
CQV70(L) 
CQV70A(L) 
CQV71A(L) 


CQV72(L) 
CQV80L 
CQV80AL 
CQV81L 
CQV82L 


CQW10(L) 

CQW1OA(L) 
CQW10B(L) 
CQW11A(L) 
CQW11B(L) 


CQW12(L) 
CQW12B(L) 
CQW20A 
cqw21 
CQW22 


CQW24(L) 
CQW54 
cQx10 
CQx11 
CQx12 


CQX24(L) 
CQx51 

CQX54(L) 
CQX64(L) 
CQX74(L) 


CQX7 4Y 
CQY11B 
cgy1ic 
CQY24B(L) 
COQY49B 


CQyY49C 
CQY50 
cQy52 
CQY54A 
CQY58A 


section 


| typeno. book — section 


CQY89A 
CQY94 
CQY94B(L) 
CQY95B 
CQY96(L) 


CQY97A 
0M320 
OM321 
0M322 
0M323 


0M323A 
0M335 
0M336 
0M337 
0M337A 


0M339 
0M345 
0M350 
0M360 
0M361 


0M370 
0M931 
0M961 
0SB9110° 
OSB91L15 


0SB9210 
OSB9215 
0SB9410 
OSB9415 
0SM9110 


OSM9115 
0SM9210 
OSM9215 
0SM9410 
0SM9415 


0SM9510 
OSM9511 
0SM9512 
0SS9110 
OSs9115 


book 


S8 
$8 
$8 
$8 
S8 


58 

$10 
S10 
$10 
S10 


S10 
$10 


INDEX 


section 


LED 
LED 
LED 
LED 
LED 


LED 
WBM 
WBM 
WBM 
WBM 


WBM 
WBM 


i. = series PhC = Photocouplers 
D = Displays St = Rectifier stacks 
LED = Light-emitting diodes WBM = Wideband hybrid IC modules 


P = Low-frequency power transistors Vrg 
Ph =Photoconductive devices 


= Voltage regulator diodes 
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0S8S$9210 
0889215 
0SS9410 
0SS9415 
PBMF4391 


PBMF4392 
PBMF4393 
PH22225R 
PH2222A;R 
PH2369 


PH2907;R 
PH2907A3R 
PH2955T 
PH3055T 
PH5415 


- PH5416 
PHSD51 
RPY58A 
RPY76B 
RPY86 


RPY87 
RPY88 
RPY89 
RPY90* 
RPY91* 


-RPY93 
RPY94 
RPY95 
RPY96 
RPY97 


IN821;A 
1N8233;A 
1N825;A 
1N827;A 
IN829;A 


IN914 
1N916 
1N3879 
1N3880 
1N3881 


v = series 
FET = Field-effect transistors 
| = Infrared devices 


1N3882 
1N3883 
1N3889 
1N3890 
1N3891 


1N3892 
1N3893 
1N3909 
1N3910 
IN3911 


1N3912 
1N3913 
1N4001G 
1N4002G 
1N4003G 


1N4004G 
1N4005G 
1N4006G 
1N4007G 
1N4148 


1N4150 
IN4151 
1N4153 
1N4446 
1N4448 


1N4531 
1N4532 
1N5059 
1N5060 
1N5061 


1N5062 
1N5832 
1N5833 
1N5834 
1N6097 


1N6098 
2N918 
2N929 
2N930 
2N1613 


P = Low-frequency power transistors 


Ph = Photoconductive devices 
R = Rectifier diodes 
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2N1711 
2N1893 
2N2219 
2N2219A 
2N2222 


BW oS pO 


2N2222A 
2N2297 
2N2368 
2N2369 
2N2 369A 


AWAD D 


2N2483 
2N2484 
2N2904 
2N2904A 
2N2905 


BAAR A 


2N2905A 
2N2906 
2N2906A 
2N2907 
2N2907A 


2N3019 
2N3020 
2N3053 
2N3375 
2N3553 


2N3632 
2N3822 
2N3823 
2N3866 
2N3903 


2N3904 
2N3905 
2N3906 
2N3924 
2N3926 


2N3927 
2N3966 
2N4030 
2N4031 
2N4032 


RFP =R.F. power transistors and modules 
SD = Smalli-signal diodes 

Sm = Small-signal transistors 

St = Rectifier stacks 

Vrf = Voltage reference diodes 

WBT = Wideband hybrid IC transistors 


A 


type no. 


2N4033 
2N4091 
2N4092 
2N4093 
2N4123 


2N4124 
2N4125 
2N4126 
2N4391 
2N4392 


2N4393 
2N4427 
2N4856 
2N4857 
2N4858 


2N4859 
2N4860 
2N4861 
2N5400 
2N5401 


book 


= Accessories 
FET = Field-effect transistors 
= Infrared devices 


section 


type no. 


2N5415 
2N5416 
2N5550 
2N5551 
2N6659 


2N6660 
2N6661 
615V 


375CQY/B 
497CQF/A 


498CQL 
56201d 
56201; 
56245 
56246 


5626la 


56264a ,b 


56295 
56326 
56339 


book 


Ph 


Sm 


section 


type no. 


56352 
56353 
56354 
56359b 
56359c 


56368a 
56368b 
56369 
56378 
56379 


book 


56387a,b 


= Photoconductive devices 
RFP =R.F. power transistors and modules 
= Small-signal transistors 
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Argentina: PHILIPS ARGENTINA S.A., Div. Elcoma, Vedia 3892, 1430 BUENOS AIRES, Tel. 541-7141/7242/7343/7444/7545. 
Australia: PHILIPS INDUSTRIES HOLDINGS LTD., Elcoma Division, 11 Waltham Street, ARTARMON, N.S.W. 2064, Tel. (02)439 3322. 
Austria: OSTERREICHISCHE PHILIPS BAUELEMENTE INDUSTRIE G.m.b.H., Triester Str. 64, A-1101 WIEN, Tel. 6291 11. 
Belgium: N.V. PHILIPS & MBLE ASSOCIATED, 9 rue du Pavillon, B-1030 BRUXELLES, Tel. (02) 2427400. 
_ Brazil: IBRAPE, Caixa Postal 7383, Av. Brigadeiro Faria Lima, 1735 SAO PAULO, SP, Tel. (011) 211-2600. 
Canada: PHILIPS ELECTRONICS LTD., Eicoma Division, 601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8, Tel. 292-5161. 
Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO, Tel. 39-4001. 
Colombia: IND. PHILIPS DE COLOMBIA S.A., c/o IPRELENSO LTD., Cra. 21, No. 56-17, BOGOTA, D.E., Tel. 2497624. 
Denmark: MINIWATT A/S, Strandiodsvej 2, P.O. Box-1919, DK 2300 COPENHAGEN §, Tel. (01) 541133. 
Finland: OY PHILIPS AB, Eicoma Division, Kaivokatu 8, SF-00100 HELSINKI 10, Tel. 17271. 
France: R.T.C. LA RADIOTECHNIQUE-COMPELEC, 130 Avenue Ledru Rollin, F-75540 PARIS 11, Tel. 338 80-00. 
Germany (Fed. Republic): VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0. 
Greece: PHILIPS S.A. HELLENIQUE, Elcoma Division, 52, Av. Syngrou, ATHENS, Tel. 9215111. 
Hong Kong: PHILIPS HONG KONG LTD., Elcoma Div., 15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG, Tel. (0)-2451 21. 
India: PEICO ELECTRONICS & ELECTRICALS LTD., Elcoma Dept., Band Box Building, 
254-D Dr. Annie Besant Rd., BOMBAY - 400025, Tel. 4220387/4220311. 
Indonefgia: P.T. PHILIPS-RALIN ELECTRONICS, Elcoma Div., Panim Bank Building, 2nd FI., Jl. Jend. Sudirman, P.O. Box 223, JAKARTA, Tel. 716131. 
ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tel. 693355. 
Italy: PHILIPS S.p.A., Sezione Eicoma, Piazza lV Novembre 3, |-20124 MILANO, Tel. 2-6752.1. 
Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bidg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611. 
(IC Products) SIGNETICS JAPAN LTD., 8-7 Sanbancho Chiyoda-ku, TOKYO 102, Tel. (03) 230-1521. 
Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Div., Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL, Tel. 794-4202. 
Malaysia: PHILIPS MALAYSIA SDN. BERHAD, No. 4 Persiaran Barat, Petaling Jaya, P.O.B. 2163, KUALA LUMPUR, Selangor, Tel. 774411. 
Mexico: ELECTRONICA, S.A de C.V., Carr. México-Toluca km. 62.5, TOLUCA, Edo. de México 50140, Tel. Toluca 91 (721) 613-00. 
Netherlands: PHILIPS NEDERLAND, Marktgroep Elonco, Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 793333. 
New Zealand: PHILIPS NEW ZEALAND LTD., Elcoma Division, 110 Mt. Eden Road, C.P.0. Box 1041, AUCKLAND, Tel. 605-914. 
Norway: NORSK A/S PHILIPS, Electronica Dept., Sandstuveien 70, OSLO 6, Tel. 680200. 
Peru: CADESA, Av. Alfonso Ugarte 1268, LIMA 5, Tel. 326070. 
Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911, Makati Comm. Centre, MAKATI-RIZAL 3116, Tel. 86-89-51 to 59. 
Portugal: PHILIPS PORTUGUESA S.A.R.L., AV. Eng. Duarte Pacheco 6, 1009 LISBOA Codex, Tel. 683121. 
Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Elcoma Div., Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502000. 
South Africa: EDAC (PTY.) LTD., 3rd Floor Rainer House, Upper Railway Rd. & Ove St., New Doornfontein, JOHANNESBURG 2001, Tel. 614-2362/9. 
Spain: MINIWATT S.A., Balmes 22, BARCELONA 7, Tel. 3016312. 
Sweden: PHILIPS KOMPONENTER A.B., Liding6vagen 50, S-11584 STOCKHOLM 27, Tel. 08/7821000. 
Switzerland: PHILIPS A.G., Elcoma Dept., Allmendstrasse 140-142, CH-8027 ZURICH, Tel. 01-48822 11. 
Taiwan: PHILIPS TAIWAN LTD., 3rd FI., San Min Building, 57-1, Chung Shan N. Rd, Section 2, P.O. Box 22978, TAIPEI, Tel. (02)-5631717. 
Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961, BANGKOK, Tel. 233-6330-9. 
Turkey: TURK PHILIPS TICARET A.S., Elcoma Department, Inénii Cad. No. 78-80. ISTANBUL, Tel. 4359 10. 
United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-5806633. 
United States: (Active Devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.!. 02876, Tel. (401) 762-9000. 
(Passive Devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tel. (201) 539-2000. 
(Passive Devices & Electromechanical Devices) CENTRALAB INC., 5855 N. Glen Park Rd., MILWAUKEE, WI 53201, Tel. (414)228-7380. 
(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 739-7700. 
Uruguay: LUZILECTRON S.A., Avda Uruguay 1287, P.O. Box 907, MONTEVIDEO, Tel. 914321. 
Venezuela: IND. VENEZOLANAS PHILIPS S.A., c/o MAGNETICA S.A., Calle 6, Ed. Las Tres Jotas, App. Post. 78117, CARACAS, Tel. (02) 2393931 


For all other countries apply to: Philips Electronic Components and Materials Division, International Business Relations, Building BAE, 
P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands, Tel. +31 40723304, Telex 35000 phtcn! 
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